Perpetual Motion? 


Popular; ~““* 


With acknowledgments to K. C. B. 


Every man in the class 


knew the answer 


PROFESSOR HASKINS. 


WAS A kindly soul. 
BRIGHT ON some subjects, 


BUT 80 absent-minded. 


THAT ONE day at the barber's, 


HE TOOK of 


‘TO GET shaved, 


AND FORGOT where he was 


AND KEPT right on. 


TILL THE cash girl screamed, 


AND A barber stopped him. 


HE WAS a groat nmoker, 
BUT HED oft 
THE BURNT match in his mouth, 
AND THROW away. 


THE CIGARETTE. 


is collar. 


pat. 


HIS STUDENTS loved him, 
HE WAS 60 full. 


OF FUNNY surprise 


ONE DAY he had a tubs. 


OF RADIUM and he told. 
THE STUDENTS all about It 


AND FINAL 


by mistake, 


+ 


INSTEAD OF the tube. 
HE PULLED out one, 


OF HIS cigarettes, 


AND ASKED the class, 


“WHAT 18 the one thing. 


WHICH DISTINGUISHES, 


THIS MARVELOUS substance. 


FROM ALL others on earth?” 


AND THE 
“THEY SATISFY.” 


8 roared, 


HAT is it you've always: 
Wasi Ae ar 
Normans 
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is ‘blend secret blend of 


ta Chesterficlda 


‘cigarette can 
ouch them for quality and 
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Watch the next truck you see 
pounding along on solid tires— 
listen to it jarring from bump to 
bump in the roadbed. Is it any 
wonder the average truck engine 
needs frequent repairs and adjust- 
ments? 

Watch a solid-tired truck trying to 
pull a load in soft mud or on a wet, 
pery road. Lack of traction wastes 
half the engine's. power. 


__ The old type solid tire is fast becom- 
ing obsolete. It does not protect the 
it does not give traction. 


What is to take its place? Owners 
of many of the largest truck fleets in 
America have found the answer in Kelly 
Caterpillars, the first cushion type tires 
to be successfully used on trucks of all 
weights and sizes. 


The Caterpillar is resilient. It gives 
amazing traction. It gives phenomenal 

age, It has every advantage of the 
big pneumatic with none of the pneu- 
matic’s disadvat es. It costs less than 
the big pneumatic and gives double the 
mileage. 


And it is dependable. 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 
1710 Broadway New York, N. Y. 
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SHOULD A GARAGE s AERONAUTICS 

BE HOMELY? wow 

‘This one isn’t—(Is it?) "The man just driving out (in 

the picture below) is the owner, He looks well satisfied 

with the fact thar he has enhanced the beauty of his 

grounds at the same time that he has protected his car. 

‘The picture shows how yeur garage may look if you 

ill allow us to send you, with our compliments, and with 
‘No obligation at all, the 

Complete Working Drawings 

(on sheet 24 x 36 inches) 


rood car- 
iid from. Perhaps you enjoy such work 
yourself. - If so, you can't go wrong. 
Te might even be pouible to remodel you present ear 
age on these lines. If you do so, of course you 


know what kit Sit rou bad of 
S now “The Wood 


the champion pergola ioe i Aaa 
tend to shrink, swell or warp like so many woods— 
takes paint and stain beautifully, but deer et need 
cither, except for looks—lasts and lasts and 
lasts and lasts without them. (See U. S. 
Gove. Reg eoraed i fll ia Vol. J, 
Cypress, Pocket Library: 
that you'd lke that book, ato—Vol. D 


This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers? guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It's 
FREE. Will you write? 
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Tuber ben eating 
Barcel potas a 


fave him ta rapid order. 

When I met Mr. Roth—which you may be 
sure I did the frst chance T poche rather 
bowed ime over by saying, in his quiet, modest 


There i nothing miraculous about my re- 
membering anything T_want. to remember, 
whether ie be names, faces, Ggures, tacts OF 
Fomething Ihave read in a magazine. 

"You cen dothichast areasy atl de. Any one 
with am average mind can Team quickly to-do 


met but once, whgse hames I can eal instantly 
‘om meeting them. 


ike playing 


istaating game. Twill prow 
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ead tis letter from Terence J. MeManus, 
ot the frm of Olcott. Bonyage, McManus & 

rat, Attuemeyn and Councelery at baw, 170 


‘Of Course 1 Place You! Mr, Addivon Sims of Seale.” 


Broadway, and one of the mont famous trial 
Lawyers in New York 


Mr. MeManas didn’t petit i oo rong 
‘caunton my memory now. Teas call Ue naane 
‘t'most any man Thave met before-—and Tam 
[Eeting beter all the time. Team gerembr 
inv Bgures 1 sie 
Dormers come’ 
Bd thc by Sb. Rots easy chad, trek 
The ot feat of forgetting (you know what 
that is) has vanished I'uiod to be “scared 
Silt" gay fert—Decauie T wasn't sare. 1 
‘Couldn't rentember what f wanted to say 


theclub, or ata banquet. or lta business mect= 
ing, or ia any aca tatherin 

"Berhaps the mowt enjoyable part of it alls 
that {have become a good conyers 
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intg a crowd of people who knew th 

‘Now T ean call up like a dach of 
mont any fact T want right at the instant 
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Fesiue Now f'sce that every min of te has 
that kind of a memory if he only Knows how 
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team Draftsmanship 
y At Home 


A great profession is open to you. No matter 
‘where vou live or what vou are doing, you cam become 
4 masier draftsman by spare time study at home, 
Send the coupon below and get information about 
this, Learn how other men have risen to big jobs 
‘and large salaries through the mame Chicago Tech” 
courses that you can take. You get the free les 

son and catalog which explains every 

thing-—just fortheasking. Send now 

today. (See coupon below.) 


Make Yourself Wor.h 


$60 to $150 
a Week 


[Not enough draftemen to go around is the 
ery of thousands, of employers. And. thi 
sans bigger pay than ever before for available 


men. Construction work all ov ‘pone during the war, must now 


plan fs hs, map, 
This is your chase, 


By the Chicago "Tech" method 
through without waste of time on us 


il be pushed 
head because you can do the things 
tht employers dane done Sat with 
2 ood malay and put 
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ago to attend the college, yo 
fet the same training at home’ by 
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Other Paying Courses 


1{ you want to take up any other tech- 
nical study, the coupor ¥ 
of our couries. Mark ti 


less delay. 


horough—self-confident expert 
you interested in? 


Mail the coupon now—today! 


Which course 


I CHICAGO TECHNICAL COLLEGE 
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Free Trial Lesson Included When Inquiry is for Draftemanship ar Plan Reading. 
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the war, it is a distinct contribution 
to business economy to offer through 
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Gays’ free trial in 
your home or office without a 
1. Mail 


the Oliver all_you wish for five 
days, Choose for yourself whether 
you want to keep itor not. If you 
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| WILL TRAIN YOU AT HOME 
Prepare NOW, and be ready in few months to earn your SPORTS AND PASTIMES 


$65 to $175 A WEEK 4 Summ Buta Tn 


‘The country needs thousands of trained, Certified Electricians to fill | fies Catching Frogs tor Dianer, a 


good postions—and at big pay | It's all matter of knowing how, and Iwill | Sling far tenn} 
teach you by my up-to-date, modern instruction. You can learn at home, | tshoson Feng ——— Ht 
without interfering with your regular work, by my highly successful method of | S** *=\-OnaSie-Nheser— 
Home Instruction in Practical Electricity. : 


A Real Position Like This—for YOU en... 


Aetng Ral. Tend ond Sew 2 
Wo Ouest ate Way Cher Rack. & 

Send for this Book— Ino Rar tat Ring y Sound” 2 
My book, “HOW TO BECOME AN EXPERT ELECTRICIAN," | "v2 Sr Uy Comes fou a 

has started thousands of young men on the way to splendid success. A new ory 
edition of this book has just been printed. I want every young man interested » 
in Electricity to have a copy, and will send you one, ABSOLUTELY FREE io 
AND PREPAID. Write me to day. my 
; tt 

How I Train My Students Replace Magneto Couplings aa 

As Chief Engineer of the Chicago Engineering Works I know exactly the | TMSrvlet Dupre oi cs irr} 
kind of training a man needs to enable him to get and hold good positions, anc rts 
toearn big pay. Ihave trained hundreds of men who are holding splendid lie. ‘as 
electrical positfons. "Many are now successful Electrical Contractors. Radom i Biter ae 
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ieeis MechanicsWanted 
In 


uto& Tractor Business 


acai COME to the Sweeney School of Auto, Tractor 
I WAS and Aviation Mechanics if you really wish 
noticing to be a trained Expert and to work on the most modern 
the other day machinery. Come today for tomorrow never comes. 
how many of Pack your grip and let's go. 
our graduates are going cannot be obtained 
foro ‘the ‘tre | busine The Sweeney System anywhere else, just as 
aber ace opralnd: en tee Sweeney’s Equipment is unsurpassed, 
Re agency for tres and making FACTS ABOUT THE | Learn how to repair or make any 
the agency for tires a 4 ake a 
a big success, This course jece of machinery by doing 
me of our regular instruction, SWEENEY SCHOOL Lr with your own hands under the 
there are noextras of any kind. We sonal instruction of experts. Ti 
take a man and begin with the prin- Over 167 saree chop and and eye and brain together unt! 
ciples of vulcanizing, the construction the job right. This is the celebrated Sweeney 
of casings and tubes and the structure System that has turned out over 35,000 
of all repair materials. You tear the graduates and which was approved by’ the 
casing to pieces and build it up again, ed States Government 
You learn how to interweave. You for arn 
are thoroughly practiced in vulcaniz- service. 
ing. You work on machines of five | 34° Dollar ‘Trade School and made thousands 
different standard makes. When you dom. || of men a success in life, We're ready for 
finish this course you can buy a few you—and a bigger, better job. 
cents’ worth of junkand makea splen- FARM BY. MACHINERY 
did looking tire for yourself. Many On our great Tractor Farm you learn 
quea go fight from this department by actually handling over I8 different 
ino snes of ter own.” The Milton Dollar makes of Tractors, You learn all 
Sweeney ool about Stationary engines; principles 
PICK YOUR JOB is preparing sen to earn of Tgitlag: plants, bow ta tzapay 
Mechanics $100 to sath Deere inne 
Ser ove 
Grodan 
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Popular Science Monthly, 
225 West 39th Street, 
New York City. 
Gentlemen: 

We advertise in more than 
Jorty publications, and keep a 
{full record of each one. Your 
publication has paid us better 
than any other magazine we use. 
Not only do first returns cost 
less, but wwe get a larger percent- 
‘age of second returns, A num- 
ber of our best regular custom- 
ers were introduced to us by 
Popular Science Monthly. 

Very truly yours, 

CHamuees: PRivtinG We 


Hf you would like to know what other 


advertisers think a mt Quick 
‘ation 
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Drawing Table 


REE 


Complete Set of 
Drawing Instruments 
and Drawing Table 


Yes, I will ar you this complete 


drawing outht absolutely free. 
class, pl ai ned fold Petey 
cl lush lined folding case. 

regu lar draftsman’s working in- 


Besides 1 will, give. you 
absolutely free, a 2x 25 inch drawing 
board, a 24 inch 'T square, a 12 inch rule, a 


Delivered at Once 


The Bi ciemwig table a is the “ ‘Chiefs 0 Own” adjustable 
as used and by fret class drafta- 
ens Complete tlt and tate are dared to you at nce 

‘You have them to work with from the very first day. 


BeaDraftsman 
Draw $25022 to $3002° Per Month 


There is an urgent demand for skilled draftsmen. | Companies 
arp, issuing calls very day for meno fl pains paying tom $2000 to 
$3500.00 per month: Work ms light, pleasant and profitable. 
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More Good Men 
ARE WANTED 


, Electrical Engineers Make Big Money 
“Roll up your sleeves”—become an 


ELECTRICAL ENGINEER 


You can qualify in a very short time 
There has never been a time when the electrically trained 
man couldn't get a real man’s sized jobat a big salary. There 
have always been more such jobs than there were men to fill 
them. Today the demand is greater than ever. ‘The wonder- 
ful possibilities of electricity are not half realized. New uses 
for electrical energy are being discovered every day. 


Civilization Depends on Electricity 


The profession needs more good men 


‘The man who knows the fundamentals and knows that he knows 
them, gets the best positions. It is the trained man who gets ahead, 
He works with confidence, knows exactly what to do,—when and 
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60,000 Firms 
Force Me to Say 
This to You 


‘An Important Message From the Vice-President of The Ameri- 

can Commerce Association. He Tells Why the Needs of 60,000 

Concerns Hav> Forced Him to Appeal for Men Willing to Become 
Traffic Managers at $3,000 to $5,000 and More a Year. 


By E. J. MARTIN 
Vice-President, The American Commerce Association 
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“You’ve Gone Way Past Me, Jim!” 


“Today good old Wright came to my office. All day the boys had been dropping 
in to congratulate me on my promotion, But with Wright it was different. 


“When T had to give up school to go to work I came to the plant seeking any kind of job—I was 
just a young fellow without much thought about responsibility. ‘They put me on the payroll and 
turned me over to Wright, an assistant foreman then as now. He took a kindly st in me from 
the first. ‘Do well the job that’s given you, lad,’ he said, ‘and in time you'll win out 


“Well, I did my best at my routine work, but I soon realized that if ever I was going to get ahead 
T must not only do my work well, but prepare for something better. So I wrote to | found 
T could get exactly the course I needed to learn our business. I took it up and began studying an 
hour or two each evening. 


“Why, in just a little while my work took on a whole new meaning. Wright began giving me the 
most particular jobs—and asking my advice. And there came, also, an increase in pay. Next thing 
Tknew I was made assistant foreman of a new department. _T kept right on studying because I could 
see results and each day I was applying what I learned. ‘Then there was a change and I was pro- 
moted to foreman—at good money, too. 


“And now the first big goal is reached—I am superintendent, with an income that means inde- 
pendence, comforts and enjoyments at home—all those ( emer | 
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Yes it's simply a question of taining. 
“ give it a chance, 


money you need, but your head can if you’ 

‘The International Correspondence Schools have helped more than 
two million men and women to win promotion, to earn more money. 
to know the joy of getting ahead in business and in life. 


Isn't it about time to Bnd out what they can do for you? 


You, too, can have the position you want in the work of your 
choice, with an income that will make possible money in the bank, 
a home of your own, the comforts and luxuries you would like to 
provide your fa ‘No matter what your age, your occupation, 
your education, or yu can do it! 


All we ask is the chance to prov 
part or a penny of cost, 
this coupon. 


hout obligation on your 
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Secrets of Selling 42°"? 


Papers all over the Country. New Garages 
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The Secret of Their Success 
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What Makes a $10,000 a 
Year Star Salesman? 


Asa matter of fact, these men who are to- 
day-reaping uch hasdsome rewards as Star 
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Do you want more money 


and 


4 SUCCESS 


Then start os = ene 


‘fe 
Sy path of 
Mere bluff and luck may land fair jobs, but 
won't hold them. Big business men today want a: 
ates who know why a thing should be done and how 
to do it, It's the trained man—the knowing man who 
climbs way up on the ladder of Success and stays 


there. You want to Succeed—you want the bigger income which 
‘Success brings. You can have it 


There is a fine job waiting for 
you to fill it 


Give a few moments of your time each day to useful reading, 


the lime you waste now. 


These books will make it easy to win 


Every one of them is written in plain, easy-to-master English, 


Technical ed and simplified. Thou: 
sands of c Home make the facts as plain 
“oa ce any one of these Hbrarles 


Yours and bear this in mind— 
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Seven Days’ Free Examination 
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Pay Raising Books 
At Greatly Reduced Prices 
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Start a Garage of 
Your Own. Thou- 
sands Needed. Good 
rritory Open 


Dozens of 
M.S. AS. 
Graduates Are 
Making from 
85,000 to 810,000 
a Year in the 
Garage Business 


|. A. Bradley Increases His Income 


From $12 a Week to $500 a Month 


After Training at the M.S. A.S. 


fon yeate ago HLA. Bradley was earning $1.00 0 wook as 
«Shipping Cer 

TTolay he has a rapidly growing business of his own and ix 
leat ng this year a litle over $500.00 2 month 
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id, not know anything else.” He was an untrained 
‘be niuch chance for him, 
iement of the Michigan State Auto 


He read of the opportunities in the Automotile business and of 
‘the money that M. S.A. S. men are making 

"A few days later he gave up his position as Shipping Clerk and 
started for Detroit. 

“Then followed three months of hard study and careful tr 
and at the end of that time a yood position as Service Rey 


‘ike Gulla Motor Ear Company la at Ponti, 
He advanced rapidly because he KNEW the business. He was 
a trained man, The foundation for succes had cen Ta 


‘Toshy he is proprsior of a wall equipped garage and repair 


shop. at 2349 East Fifty-ffth ‘Street, Cleveland, “Ohio, and. is 
tearing over and above all expenses $500.00 a month. 
"You can do the same as Bradley if you'll work as hard. Very 
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A Crater Big Enough to Hold 
New York and Philadeiphia 


It’s on the moon and it’s not the largest, either 


HE easiest way to illustrate the 

making of craters is to fry a cake 

of batter and watch the plastic 
mass as the bubbles of escaping 
steam: burst. ‘There, in its surface, 
are innumerable craters! 

Look at the moon through a 
small telescope when the 
phase is near the first or the 
ast quarter, and you will see 
similarcircular depressions filled 
with shadows. 

“The moon's face is pitted 
with holes!” exclaims the visitor 
to the observatory. 

‘Then take the visitor up in 
an airplane and show him 
craters in the ground made 
by the shells in the 


pits 
look like the craters on the 
moon! 

‘The comparison is certainly 
striking, as one can see by 
‘comparing photographs of the 
earth's devastated area in the, 
battle zones with the visible 
hemisphere of the moon. ‘There 
fs, of course, the great differ- 
cence in size of these formations; 
‘but the moon's craters reach 
beyond the hundred mile mark 
in diameter, while the largest 
earth-crater does not reach a 
diameter of fifteen miles. ‘The ex- 
plosive violence necessary to produce 
such gigantic formations would be 
required to increase their force 
manyfold before such depressions could 
have even been formed on the earth, 
because the force of superficial gravity 
on the earth is six times greater 
than that on the moon. 

‘The moon's atmosphere during the 
period of the shaping of lunar 
scenery must have been a negligible 
factor to offer resistance to the vol- 
canic forces of propulsion. It has been 


By Latimer J. Wilson 


calculated that with the lesening of 
atmospheric medium of resistance, 
‘and with the lesser superficial gravity, 
voleanie eruptions’ on the moon could 
have formed the ringed walls of the 
lunar craters on the huge scale we 
now behold them. 


Sionsand each one 
(reates a tiny crater in 
the surface of the cake 


Ifall of the lunar cireular formations 
had conelike peaks in their center, 
and if the opening, or chimney through 
which the erupted material was 
ejected, could be seen, there would be 
little hesitancy in saying that all of 


of voleanic activity on a gigantic scale. 
But some of the craters have no cen- 


tral cone, and as yet no telescope has 
shown the vent in any of the central 
peaks through which ejected matter 
could have been thrown, though there 
‘are small craters near the center of 


large ones, Many of them are great 
circular plains walled in by high 
mountains. 

‘What a fantastic picture the moon 
must have presented in the days of its 
erater-making! In the frigid region of 
space through which the planets 

it must have cooled com- 
paratively quickly. Projectiles 
of solid matter, rock and me- 
tallic fragments musthave been 
fired into thesky with enormous 
force. Some of these particles 
fell back upon the moon and 
piled up lofty mountain ring 
Other masses, perhaps, were 
sent outward in such a manner 
that they became distinet 
bodies which even to the prec- 
ent time swing around in the 
solar system in orbits of their 
own. Possibly some of the 
bolides, the meteorites that 
dash with explosive force into 
the air, are fragments of early 
lunar voleanic activity. How 
fantastic the idea of our being 
ubletolay hands upon one of the 
huge iron meteorites in. the 
‘museum and to say, “Perhaps 
this heavy mass i'w part of 
the moor 

Take a “close-up” view of 
fone of the moon's vast for- 
mations. Near the center of 
the hemisphere that faces the 
earth are several of the largest. One 
of these, about one hundred miles in 
diameter, has no central peak, but 
consists ‘of a surrounding wall of 
mountains. ‘There are small blow- 
holes to be seen upon the floor of this 
ireular pl 

Now, if we picture this great ring of 
mountains on the earth, the city of 
Philadelphia could be built at one side 
and the whole of New York at the 
other, with the country between. 

The pictures on the following pages 
give a clear idea of this. 


This moon crater is large enough to accommodate 


mation. Only in this way is it pos 
ble to obtain an idea of ite size 


a 


New York, Philadelphia, and the country between 


‘The surface of the moon it seen 
Iiterally pitted with craters, ang 
ing in sie from mere blow holes a 
few hundred feet in diameter 10 
huge eitcular formations extend 
ing over a hundred ralles across, 


Grater and” looked across 
‘alley, watching the sunrise upon 
the va 
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The Undying Lure of Perpetual Motion 


Like truth crushed to earth, the old, 
rises again. Here we tomahawk it 


N the early middle ages the per- 
pelwnm mobile, which means "an 
everlasting moving thing,” or, with 

fa slight stretch in correct translation, 

“a thing that moves forever,” was 

launched upon a long but inglorious 

career by philosophers who knew 

Latin better than mechanics or physi- 

teal science. The problem that the 

phrase was supposed to represent took 
hold of the imagination somewhat as 

did the other two problems, known 

as the trisection of an angle and the 

squaring of the circle, which also date 
back to antiquity. 

Tt was not easy to prove that these 
problems cannot possibly be solved, 
‘and therefore are not problems at all, 
because those who were willing to 
tackle the problems were not sul- 
ficiently gifted to understand the proof 
of demonstration. Never being solved, 
the problems drifted down the corri- 
dors of time, and the interest in them 
spread from those with a smattering of 
learning to all classes of the popula- 
tions of Europe. 

‘The impossibility of solution adver- 
tised the problems. ‘The problems in 
xeometry never became so popular, of 
course, as that of perpetual motion, 
which any mechanic or amateur could 
hope to solve by inspiration, and for 
the solution of which it was’ rumored 
kings and governments and prinec’ings 
had offered huge rewards. 

Owing to its origin among phiioso- 
hers who eared more for the principle 
than for practical utility, the per- 
petual-motion idea was started in a 
bad groove of thought. It was con- 
sidered sufficient to make a little 
toylike thing, a tiny machine, which, 
once started, ‘would keep on running, 
‘overcoming its own friction resistance 
but doing no useful work otherwise. 

If this could be done, it was held, 
a large machine construeted on the 
same principle would be certain to do 
much more. Tt was overlooked that 
the hapless enthusiast who started out 
on this plan, aiming only for a very 
slight surplus of power to operate the 
chimera, would be dealing with forces 
too small for measuremens by any 
ordinary means and would be likely 
to delude himself at every step with 
over-hopeful guesswork in favor of 
the scheme he had once adopted as a 
promising one. The germs of failure 
by reason of their microscopic dimen- 

jons would remain hidden to his not 
overly sagacious mind, just. as the 
bacilli of disease, being invisible to the 
naked eye, escaped the attention of 


By Philip Rowland 


the medical profession far into the 
middle of the nineteenth century. 

‘As late as 1917 a great stir was 
made over the so-called Garabed ma- 
chine, which nobody but the inventor 
hhad seen, but which was represented 
as capable of turning a shaft con- 
tinuously without using fuel, thereby 
creating free energy. Special protec- 


old fallacy 


once more 


tion was granted for this invention 
by Congress, and an_ investigating 
commission was appointed to take 
due note of what there was to pro- 
tect. Tt was not made clear whether 
the Garabed was really to be classed 
as a perpetual-motion machine or was 
intended to draw energy from the at- 
mosphere in some mysterious manner 
heretofore unknown; but 
the commission, com- 
posed of five scientists, 
reported in very moder- 
ate words that they had 
found nothing to com- 
mend in what the inven. 
tor had placed before 
them. 

The term “perpetual 
motion” isin reality’ mis 
leading. A machine for 
baling out the Atlantic 
‘ocean with a teaspoon is 
‘not philosophically a per- 
petual-motion machine, 
An automobile that 
‘would keep on running 
with the gas-tank empty 
would be one, even if the 
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“To Roll Along 
‘Here we show a railway carriage, self moving, invented 


in 1829. ‘The inventor bad 


fallacious machines already made, 
“assuredly, if given a path encircling the earth, con- 


tires and gears eventually wore out. 
A perpetual-motion machine is one 
‘that produces power by means of 
something that consumes power. It 
has been defined by a famous phys- 
icist as ‘a machine whose move- 
ment creates power to continue the 
movement.” There is always cre- 
ation involved in the work it is sup- 


read everything bout the 


‘but his would 


‘center of gravity 


posed to do, and creation is not 
observed in any other machinery. 
Any work, be it ever so small, foots 
up, when continued for a long time. 
It can always be measured in foot 
pounds. The power necessary for do- 
ing it can always be measured in foot- 
‘pounds to thesecond. One horsepower 
‘equals 550 foot-pounds a second, and 
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«+ till Time Shall Be No More”” 


‘tinue to roll along in one undeviating course til time 
‘shall be ‘no more.” The conical wheels permit the 
‘carriage to ascend a rising track without raising its 


some security against perpetual-motion 
schemes would be established if those 
‘who support them would learn to insist 
on having at least 550 pounds raised 
fone foot a second by the promising 
machine, and having this done for 600 
consecutive seconds without any help 
from outside sources. One horsepower 
for one hour is not too much to ask 


October, 1920 
of a person who claims to have an 
inexhaustible mine of free energy. 
‘Theveiled perpetual-motion schemes 
are the most insidious. In these the 
inventor deliberately employs a little 
real power to make the machine op- 
erate, but claims to obtain five, 
twenty, or ose hundred times more 
power from it at the driven shaft. 
Such a machine is somewhat like 9 
puppy wildly chasing its 
own tail. Tf it could ever 
catch it, the ehase would 
stop, In the bogus ma. 
chine, if the driven shaft, 
with its fictitious surplus re 
of power, is geared back ate 
to the driving shaft, to take 
the place of the small but § i 
real power, everything 
stops. A’ very celebrated : 
perpetual-motion engine - 
‘was of a similar type. Pro- 
fessor Gamgee, of London, 
obtuined a United 
States patent on it 
in 1881, and made 
great commotion 
with his invention 
inindustrial and sei- 
entific circles. He 
used anhydrous, am- 
monia, which boils 
at about 34° Cen- 


water, in an engine 
similar to a steam- 


engine, From a boilerful of forever, 


a distance of one foot and in one 
second, it will produce nearly one 
horsepower for one sceond, but to 
make it do the same thing over again 
for another second it is necessary to get 
it back to the height from which it 
came, and the raising will require just 
the same amount of work as was gained 
by the lowering. These devices are 
therefore very childish. In recent years 
the contraptions are always more com= 
plicated. 

Nearly all the known mechanical 
movements and expedients are util- 
‘ized in the same machine, and each 
of them produces resistance and wastes: 
power, whether it is a gear, a lever 

‘an incline, a magnetic eluteh, & 
weight, or a float going up and 
down, a rocking beam, a pump, 
a_water-wheel, or what not. 
‘They are all power-transmis- 
sion elements but not power 
producers, and all 
operate with a loss, 

But the more there 
are of them the easier 
the inventor can de- 
Jude himself and oth- 
ers, until it comes to 
showing the machine 
working, The ma- 
chine makes no argu- 
met. It simply re- 
fuses to work. 

This is the one 


aa great characteristic 
Tecvets compleared chambers re provided for tae feature which all perpetual-mo- 


liquid “ammonia, which would  sirance rnd cute fore Team the tank iat lon machines have in common, 
develop a high pressure at ordi- underlying notion of buoyancy is fallacious ‘A number of them are illustrated 
nary temperatures, he figured  Buayancy is noe inherent Tghtness in the floats, but herewith, ‘Their best value lies 


‘on sending the vapors into com- 
pound eylinders toexpand against 
pistons. By the expansion the 
vapors would cool down to very 
low tension and in this state they 
would be exhausted into a ro- 
ceiver, further exposed to cool- 
ing, and thence led back to the 
boiler, whereafter the cycle of 
operations should begin again. 
‘The Patent Office and the 
Department approved of 
the plans, but it was not found 
possible to make any gain by first 
expanding the substance by evap- 
oration and afterward condensing 
it suliciently to get it back into 
the boiler against the pressure 
there existing, it being nature's 
Jaw that condensation generates as 
much heat and pressure as can be 
gained from expansion. Yet. the 
scheme seemed plausible if the high- 
pressure boiler and the condenser 


in the mental exercise required 
for pointing out their fallacies in 
detail, 


‘When defining what is under- 
stood by perpetual motion, it is 
necessary to exclude all plans for 
taking heat or motion or electric 
current from the forces that are 
active in nature or that may be 
generated from materials as long 
‘as these materials last. A clock, 
operated by the exceedingly weak 
current from a small quantity of 
“adium salt or from a dry electric 
pile, may be kept going fer a very 
long time, as the power required 
is almost infinitesimal; but if the 
same sources of energy were to 
be used on a scale that could be 

considered for power purposes, they 

would be found uneconomical and the 

materials would quickly be worn out. 
Among the natural forces that may 

be counted on indefinitely, changes of 


could be kept at very different tem- “ temperature from day to night and 
peratures. ects with 2 shaft, to which motion changes from barometric pressure have 

In many of the true perpetua!- to be imparted in such a manner in several instances been employed for 
motion devices metal balls are de- producing self-winding clocks and simi- 
pended upon to roll from one part of Jar unimportant toylike contrivances. 
the mechanism to another and thereby But these are not perpetual-motion 
produce motion of the machine parts machines, since the power operating 
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against a resistance. If such a ball pasted to the shaft them is well understood and is not 
weighs 550 pounds and is made to —{Rr,working machine or mechanism to = 404 generally because it cannot be 


carry a lever vertically downward for used conveniently on a large scale. 
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Saving Billions by Research 


If it were not for research 
we might still be burning 
the old carbon-filament lamp 


{rough diamond diet to make lamp Slaments 
— 


tthe ot carbon Aa 
ment lamp 


gut air 


jarnace prob 
bly the hottest place 
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The Best Way to Do It 


Major Frank Gilbreth, the noted efficiency engineer and 


motion-study expert, demonstrates the one best way 


All the motions of chang: 
ing the paper, in a type 
were. charted. and 

i out on the vist 
flization board, “One act 


set represents 
motions. By 

these componen 

blind person ean learn ta 
work as rapidly as a pood 
typist who haw her ‘eye: 
sgh to aid her 


freans ‘of atringe andl 
Unumb-tacks fixed at var 
fous Intersections of the 
rooves in the board, the 
find man ean follow the 


Grading Rosin by Its Blush 


OSIN. canbe classified. by ils 

blush! Experts in the Depart- 
ment of Agriculture, Washington, 
D. C., have developed a ““com- 
parison-box,” which accurately: 
‘compares the blush of a piece of 
rosin with that of a piece of 
colored glass. It is possible 
thus to grade rosin rapidly, without 
physical or chemical test. 

Before rosin can be tested in the 
comparison-box, it must be cut into 
the proper sized cube. This is done 
with a small adze or hatehet- The 
cut rosin is then mounted in the 
comparison-box next to a piece of the 
colored glass. If its color is exactly 
the same as the glass, the grade of 
the rosin is known immediately, If the 
piece under test does not have the same 
color as the glass standard, tke glass 
is changed until a piece is found cor- 
responding with the rosin under test. 

‘When the comparison-box is used, it 
is pointed skyward, and, to insure uni- 
form light, a piece of translucent white 
paper or film is placed between the 
sample under test and the light. 
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An Apartment-House for Plants 
ya 4 
| 


EOPLE live in apartment-houses, 

‘so why shouldn't plants? So 
queried Walter Gouinlock, of Toronto. 
‘Whereupon he invented an apartment 
sreenhouse. 

‘The greenhouse is so made that it 
backs up against a hill, as shown in the 
illustration, 

Any desired number of floors ean be 
built, but they recede as they go higher 
up. Inthe basement there is a heating- 
plant and a reservoir. Pure air from 
outside enters the basement through 
a pipe. It is heated, and then moist- 
ened by the water in the reservoir. 
Tt passes through an opening next to 
the glass wall, and heats the various 
apartments in turn, passing off through 
a ventilator in the Toot, 

The rear end of each apartment is 
against the hillside and therefore it is 
rather dark. Not wishing, to waste 
heat on these dark places, Mr. 
Gouinlock provides a non-heat- 
conducting curtain that cuts off the 
rear. The dark rooms may be used 
for growing mushrooms or for hous- 
ing roots. 
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He Made a Profession of His Hobby. 
William Richards has been building ship 


EING a Boston boy, William 
Richards was only eleven years 
old when he read “Treasure 

Island,” and he was immediately 
filled with a great eraving for adven- 
ture upon the high seas, and for battle 
with pirates over golden treasure. But 
being a Boston boy—he realized very 
quickly that there 


By Herbert Asbury 


word of William Richards comes very 
near being the law as far as models of 
ships are concerned. 

For many years Richards made 
ships merely as a hobby, but recently 
he went into it as a profession. He 


models all his life 


partly finished models, to be finished 
by boys who havea knack for that 
sort. of thing. He makes them in 
various degrees of completeness, 0 
that a boy of any age ean find some- 
thing in Richards’ models that he ean 
handleall the way to the finished craft. 
Richards has worked for many years 
developing his system 


were certain obstacles 
in the way that were 
apt to prove insur- 
mountable, so he put 
aside for the time the 
craving for travel and 
adventure, and center- 
¢dhis-ambition upon 
ship! He must have 
So he went to 


‘want a ship.” 
“Then build one 
‘That was final, and 

it settled matters ax 

far as the purchase of 

a natty, trim-rigged 

little ship was concern- 

ed. William Richards 
yw that the only 

‘way he would ever get 


of partly finished 
models. He has s0 
developed his system 
that those who have 
never attempted to 
design or build tech- 
nically correct. model 
yachts may, by using 
his drawings or the 
‘lued-up blocks sawed 
to shape inside and 
‘out, produce a cor 
rectly proportioned, 
accurately designed 
model which will sail 
and handle in thesame 
manner as the large 
boats from which the 
model is designed. 

Te might be thought, 
that these ‘partly fin- 
ished models are used 


ashipwould betobuild 
it, unless he wanted to 
‘waste the summer do- 
ingerrands. So he got 
‘out his tool-chest, sharpened the tools, 
and in the back ‘yard there was great 
industry, with much sawing and ham- 
mering and smashing of fingers. 

But the day eame finally when he 
‘went to the pond in Boston Common 
and placed on the water an amazing 
collection of bits of board which he 
fondly called a ship. He gave the 
ship push and watched it eagerly, 
when the ship wabbled uncertainly 
‘and then tipped up and went down by 
the stern. It had sailed for probably 
five seconds. 

But young Richards was not dis- 
couraged. He fished up his vessel, 
‘went home, and set to work on another 
ship with ‘the indomitable persever- 
ance of a Sir Thomas Lipton. 

Richards’ second ship was more 
successful. It sailed proudly on the 
somewhat muddy waters of Boston 
‘Common pond—and one of America’s 
greatest ship-modelers had started on 
his career 

Every summer after that William 
Richards had x new fleet of ships, 
some of them amasingly original in 
design, but all of them seaworthy as 
faras the seas of Boston Common were 

He has been building 
ver since, and his reputa- 
tion has increased, so that now the 


‘Ass boy, Witham, Richards asked hs father for a ship, 
‘and! was gently but firmly referred to his tool-chest 


has an office and workshop down an 
alley behind a tenement-house in the 
Bronx, in New York city, and there he 
makes his ships. 

He makes all kinds of ships, and his 
establishment is probably unique in 
the United States. There are, to be 
sure, other men who make ship 
models; but not only are there very 
few who make as fine models as those 
of Richards, but there is none, as far 
as he knows, who does exactly the 
same sort of work. He makes ships 
for the big shipbuilding companies, 
models made to scale that are used as 
silent saleemen. But the important 
part of his work, the part that he loves 
the most, is that which he is doing to 
interest the boys of the United States 
in the Merchant Marine and in the 
navy. 

Every boy likes to build ships and 
things. Almost any boy would rather 
have a vessel of his own construction, 
no matter how erazily it floats, than 
the best machine model that money 
can buy. But there are certain parts 
of the work that the average boy ean- 
not do, and it is to overcome this 
trouble that Richards has devoted a 
great deal of his talent as a ship- 
modeler. A large part of his time now 
is devoted to the construction -of 


entirely by boys, but 
this is not always the 
case. Richards is fond 
‘of tolling about the 
New York stockbroker, a man of wealth 
and big business interests, who came 
to him one day and wanted a partly 
finished model, 

He pointed to the six-foot hull of an 
‘unusually complicated ship model and 
said that would be about right for his 
twelve-year-old boy. 

“A twelve-year-old boy never could 
finish that ship," said Richards. “You 
had better get him something simpler." 

“Well,” grinned the broker, “to tell 
the truth, T want it for myself.” 

Folk in ordinary walks of life may 
not know that Richards is one of the 
foremost builders of ship models in the 
United States, but it is known in 
private and governmental shipping 
circles. Besides his work for the big 
shipping companies, most of it tedious 
hand-work made accurately to scale, 
he has designed boats for a number of 
foreign governments, and during the 
‘war he was called to Washington as an 
expert model-maker by the Bureau of 
Construction and Repair of the Navy 
Department. He also made all of the 
half and interlocking models used by 
the Submarine Defense Association. 
He is a member of the New York 
Model Yacht Club, which holds re- 
gatas on the lake’ in Central Park 
every Sunday morning in the summer. 
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How Big Can They Build Them? 
The problem of the large airplane and how it was overcome 


-OW large can airplanes be built? 
Mathematicians once main 
tained that it was impossible to 

carry the size of an airplane beyond 

certain definite dimensions—dimen- 
ions dictated by theory. ‘The men of 
figures argued that- aisplanes had 
already reached their limit of size and 
earrying eapacity. Why? Simply be- 

‘cause the weights increase as the cubes 

of the similar dimensions, while the 

areas of the supporting surfaces in- 

‘erease only us the square. In other 

words, the ratio of weight to area in 

‘ereases as the linear dimensions until 

‘the point is reached where the machine 

will not fly, 

So dictates theory; but what has 
practice to say? Practice answers 
these mathematicians just as it ane 
‘swered those who were ikind enough to 
inform Langley that flying was im- 
possible so that he would be saved a lot 
of unnecessary work! Langley kicked 
the theory of the mathematicians to 
death. ‘The “law of the cube” has 
algo been outlawed. 


The Mathematicians Were Wrong 


During the war the desperate neces 
sity of making larger airplanes devel- 
oped. Aeronautical engineers were 
instructed to design larger machines, 

eas of the restrictions that were 
theoretically visible, Aeronautical en- 
gineering took a great step forward, 
and today giant machines wet their 
wings in the misty clouds. Theory 
‘was battered down, brushed aside, and 
forgotten. ‘Today no practical limit is 
placed on the size of airplanes. 

How came the mathematicians to be 
in error? They forgot something. 
‘They forgot that the most sacred law 
of the cube held good only when a 
large airplane was a geometrical copy 
of asmall one. When an airplane is so 
designed that it is not a copy of a small 
‘one, there appears to be no limit to the 
size it may reach. When this was 
proved the law of the cube vanished 
in the wake of many other scientific 
superstitions. 

‘New aerodynamtical laws have been 
laid down that tell how large airplanes 
may be built. Practice, not 
theory, molded these new 
laws into shape. They are 
-very interesting, even to the 
Jayman. The first law states 
thut with an increase in over- 
all dimensions the weight 
‘must not increase faster than 
as the square of such dimen- 
sions, So far, so good. The 
second law is also a cold 
statement of fact. ‘The sub- 


By Carl Dienstbach 


stance of it ean be made known with 
these words: The larger elements of an 
‘airplane must be so designed as to 
secure, for a given wing area, the 
minimum of secondary structure. 

‘There is certainly nothing confusing 
about these deductions. 


Flying is Easy; But Landing! 


At present, difficulties of operation 
make themselves felt long before the 
limit of size is reached. A flying- 
machine can be made any size; but 
every flying-machine must also be a 


eo 
aint 


Janding machine, ‘This is where the 
shoe pinches. The landing problem is 
one thing that is helping to keep 
acronauitical engineering lashed to its 
present standards. Unfortunately, the 
larger an airplane, the more difficult it, 
becomes to land. “Large airplanes also 
make necessary large landing-fields, 
Aeronautical engineers today dream 
of great achievements in the future, 
‘They are encouraged by the fact that 
all the difficulties confronting them are 
practical in nature. No law, written or 
unwritten, puts a limit on the size of 
airplanes.” Every engineer with im- 
agination ean see in his mind’s eye the 
Piet mechani irda of the facur, 
quite at the passengers 
and pilots will be carried in the wings. 
And the size?’ Wing-spreads of the 
present will be multiplied by two and 
three. A number of pro- 
pellers will be strung out 
along the lend edge. Two 
rows of landing-wheols will 
trun the length of the bot- 
tom. ‘The engines will be 
placed inside the wings, 
‘exhausting their noise and 
hot gases into the outer 
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atmosphere. This simple description 
by no means taxes the imagination, 
nor does it stand outside the realm of 
the possible. 

Everything is in favor of the large 
airplane. At first it was thought that 
the increased head resistance due to 
‘more elaborate “rigging” 


thing. Its appearance makes the lay- 
man chary of trusting his life in it, but 
the eabin gives a sense of security. 
‘The cabin adds a touch of symmetry. 
‘The first automobiles were not pleasant. 
tolook upon. The modern limousine is 
athing of beauty. It bears a touch of 


the event of one of them becoming 
disabled. 

‘The mention of engines brings up 
the question of safety. ‘The passen- 


gers of the single-motored machine are 
entirely at the merey of that one 
engine. 


Tt must not fail. 
Large airplanes must be 


would be a serious ob- 
stacle to overcome. It 
was not nearly so serious 
as was anticipated, for this 
reason: The size of the 
open “draggy”” cockpits 
in the large machines be- 
came a relatively insignifi- 
cant factor. The stream- 
lining—the forms offering 
‘the least resistance to the 
air—of the larger machine 
is more perfect, and this 
more than compensates 
for the head resistance. 
‘With the large day bomb- 
rs and Gothas eame the 
enclosed cabin, with its 
luxurious fittings and per- 
feet comfort. Of course, 
‘the huge airplanes used 


driven by several engines, 
and if one fails it will 
result in nothing more 
serious than a reduction 
of speed. ‘Thus, the safety 
factor of the big airpla 
is greatly in favor of its 
use. 

Does the radius of ac- 
tion increase with the size 
of an airplane? This is a 
question that the layman 
is sure to ask, Many be- 
Tieve that it does. ‘The 
truth is that it does not to 
any great extent. In this 
respect there will not be 
much advantage in large 
fliers. Engineers have, so 
far, been satisfied to learn 
that the large machines 
reach about the samo 


for bombing in the war 
were not provided with 
cabins, merely because the 
cabin did not meet fight- 
ing conditions. 

‘Without enclosed cabins commercial 
aviation would always have been a 
dream. 


Flying in Comfort 


‘With it arrived « new era in flying, 
Today a man can step off the street 
in his Palm Beach suit, sit down 
in the comfortable seat of an airplane 
cabin, and go soaring aloft, feeling 
neither the intense cold of the upper 
rogions nor the terrific blasts of the 
passing air. ‘The annoying roar of 
the engine is also reduced; all the 
comforts of the limousine are possible. 

‘The enclosed cabin greatly beautifies 
the flying-machine. 

From an architec 
‘tural viewpoint, the 
ordinary airplane is 
far from a thing of 
beauty. Tt isan 
ugly, misshapen 


art. The airplane has not yet passed 


As airplanes grow larger they be- 
come less difficult to handle in the air. 
‘This may be contrary to what most 
laymen believe, but it is nevertheless 
true. On the other hand, the larger 
machines are very difficult to land, and 
they also require large landing-fields. 
‘When in the air they almost fly them- 
selves. The duty of the pilot has been 
reduced largely to a matter of finding 
the way and landing safely. Naviga- 
tion in the air is just as important as 
navigation on the sea. The “air- 
captain” is coming into his own. He 
must be a thor- 
oughly trained 


future. 
will be at least 
two pilots and 
one engineer. It 
is possible that 
machines will 
also carry a cap- 
tain or naviga- 
tor. It will be 
the duty of the 
engineer to see 
that the engines 
siveunfailing ser- 
vire,andtomake 


standard of general effi 
ciency as the smaller ones. 
In the case of the dirigi- 
bles, the radius of action 
does increase with size because the 
efficiency increases. If the cargo of 
the large airplane is reduced in favor 
of a greater {uel supply, the radius of 
action will be increased. 

‘The history of the automobile tells 
‘us what to expect in the development 
of aviation. ‘The little -eug-chug 
automobiles of fifteen years ago could 
not possibly struggle over the poor 
rouds of that period. Were new roads 
built to accommodate the cars? Not, 
at all. Manufacturers had to develop 
their cars to the point where they wero 
able to travel over the bad roads. 
Then the good roads were built. Will 
the same hold true in aviation? Will 
manufacturers have to construct ma- 
chines that will land with safety in any 
field or will a great belt of landing- 
fields be placed at intervals all over 
the country? It is safe to prophesy 
that the development of the airplane 
will always kvep ahead of the develop- 
ment of the good landing-places, 


Stursting Ability Not Necessary 


{tis obvious that the larger airplanes 
cannot “stunt,” like the smaller ones. 
Stunting, however, is not, necessarily 
an attribute for a commercial machine. 
‘The military necessity for an airplane 
capable of maneuvering rapidly will 
always be met by the smaller types. 

‘The larger machines must always 
fly on an “even keel,” so to speak. 
Such stunts as tail-spinning and nose 
diving would set up dangerous strains 
in a large machine and a disaster 
would probably be the result. 
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How Your Sardines Were Scaled 


HE acales have already been 
removed fro 

when you ope 

fealing done by hand? 

more, Observe the se 

ahown above, Ih 
‘Tho aurdines are place 

cylinders, which revolve from right 

to loft, The continued rubbing of 

the small fish against the perforated 


cylinder cave causes the scales to 
break off. A constant stream of 
‘water played on the flak entries off 
the neales as oon ae they are de 
tached 
Whon the fish are thoroughly 


acaled, they ate dropped into a 


purpose at 


A Hospital on Wheels 


PORTLAND, Indiana, is trying out the 
portable hospital iden for districts not 
suficiently settled to make worth while a 
regular isolation hospital for contagious 
dlneases 

‘The at-your-door hospital is large 
enough to nccommodate a standard size 
hospital bed, a table, a small heating-stove, 
and one rocking-ehair. Besides the door, 
five windows are provided, the rear one 
being placed in such a position above the 
bed that drafts do not strike the patient. 


Piste, 


‘The Brass-Tube Queen 


HEN the chief of the Masai tribe 
takes unto himself a wife, he places 
around her neck yards and yards of brass 
tubing, which she mast never remove. She 
also wears earrings made of steel coils that 
‘weigh more than a pound each. Any 
woman who can carry all that metal 
‘around with her deserves to be a queen. 
‘Ax a matter of fact, she is the only 
woman in the tribe who has any inde 
pendence; the 
others are bought 
fand sold for a few 
cows or spear- 


“ Uat eb prot 
Giipontier But te mee 
This gh esely feta wt 


put toa test in which stoel-jacketed 
Bullets of regulation caliber were 
discharged at it from rifles and 
revolvers 

The bullets damaged the glass, 


but they did not pass through it, 
Instead they were dashed Into 
fragments 

Tn the manufacture of the glass, 
sheets of plate-glase are thoroughly 
leaned and cemented together 
with shoots of celluloid between: 

‘These sheets are bound into a 
unit, producing a panel that retaina 
tho transparency of the best 
plato-glnns 


Dispossessing an Arle 


BELOW appears a ship that was in 
Popular Science Monthly once before. 
‘That was in August, 1919, when Parson 
Lewis had just started to build it. Ho 
intended to sail in it to Liberia, the 
Jand of his birth, and to do missionary 
work. 
‘So far, he has built the hull of old lumber 
and has poured into it a layer of conerete, 
Recently the owner of the land on which 
Mr. Lewis in building his hip, which 
might very appropriately be christened 
Faith, ordered him to move. He did not 
do 0, and the sheriff appeared on the 
‘But how can the sheriff remove the ship 
without injuring it? 
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Clean YourPipe on 
the Ash-Tray 


HE. smoker who 

must get _up and 
stir “around to. find 
something with which 
to elean the bow! of 
his pipe is neediesly 
inconvenienced. It he 
pomesses one of the 
new ash-trays having 
& pipe-cleaning attach= 


ment, the sophisti 
ceated allure of smok- 
ing may. be enjoyed 


When You Forget 
Your Ink-Dropper 


OW can the 

fountalnpen be 
Aled without having a 
dropperhandy? Aman 
‘does not usually earry 
dropper with him, 
But in the crowd at 
hand there is likely to 


be some one who hax 
a selffiling fountain 
pen. If he can be ine 


duced to lend it for a 
moment the trick is 


without any ineonve- 
nience. 

Without leaving his 
easy chair or even getting into an un- 
‘comfortable position, the smoker provided 
with the ash-tray shown above ean 
thoroughly clean out the bowl of his 


pipe. 

‘The pipe is inverted, placed over the 
Prong rising from the center of the tray, 
‘and moved about slightly; the ash and 
residue immediately loosen and drop into 
the tray. The prong is also convenient 
for extinguishing cigarettes, ‘since the 
‘burning end ean be cut off simply by prese- 
ing ft against the prong. 


Shelf and Work-Bench in One 


A WORK-BENCH that wil fotd up and 
fit in a tool-ehest; that when opened 
will form a shelf for the tools, and at the 
same time afford a bench for 
‘working, is surely a service 
able aid to the carpenter. 
But that is not all this work= 
bench will do. It ean be 
‘used an a truss or “wood 
horse" to support a platform 
fon which the workman may 
stand! 

‘To fold the bench it is 
‘necessary only to remove 
‘the plank that forms the 
top, and to turn the side 
plates vertically to per 
mit the lower section of 
the legs to be folded back 
inside the upper bars of 
the bench legs. The 
eaves of the shelf are 
folded over, and then the 
Jeg members. are folded 
‘ontop of theleaves. This 
makes such an arrange 


uv 
placed in the 4 

‘This device isa valuable 
adjunct to the carpenter's 
Kit. 


A Cannon that Saves Instead of Destroying 


THEN this eannon fires its shell in the 

‘eternal fight against the waves of the 
storm-tossed sea, itis to save lives, not to 
destroy them. 

It is a new life-saving cannon, having 
range of more than seventeen hundred 
feet, which is ealeulated to throw a line to 
a ship in distress, 

Ina test made in New York harbor, the 
ighteen-pound projectile, attached to a 
line coiled in a tube beside the gun, was 
fired from the deck of the John F, Hylan, a 
police tug. 

‘The eannon is thirty inches long and has 
‘a weight of two hundred and ninety 

wands. It does not recoil, is quickly 
loaded and can be easily moved. On the 
first trial the eannon threw the line 
seventeen hundred feet. 

eS 


wat 


aft 


done. 
Take the self-filing 
pen and steep it in Ink 
‘until itis full, Assure the owner that no 
damage will be done to the point of his 
valuable selfiller, and permit him to 
watch the following performance. 

‘Preas the lever of the borrowed pen, and 
through its point discharge its contents of 
{nk into the barrel of your own pen. ‘Then 
refil the borrowed pen and return it, 

There are many auch instances as the 
above in our daily lives, requiring but a 
little ingenuity of thought to simplify « 
‘condition that otherwise would have to be 
‘tolerated in spite of inconvenience, 


Potato.Gathering Made Easy 


JT, wil ne longer be necessary for the 
potato-picker with row upon row of 
potatoes to gather to stoop over or knee! 
‘on the damp ground for hours 
a time to bring forth the 
pads.” Instead, he will 
have but to pass along each 
row, poking a grabber-like 
device at the potatoes which 
hhave been dug up. No po- 
‘ato can resist the clutches 
of these curious “tongs.” 
The potato-picking device 
was invented by Albert Host 
fold, of Lewiston, Minnesota. 
‘The legs of the tongs are 
connected at one of thelr 
fends by. a flat V-shaped 
spring rigidly secured by 
rivets, A flexible rubber 
strap connects the prongs of 
each pair on the inside, 
while a coilspring holds the 
strap taut. 

‘These tongs save the 
gatherer many an hour of 
Dack-breaking toil, es 
pecially if they are’ sup- 
plemented with the long 
hhandled basket carried 
by the youngman shown 
jn the pieture. 


at the sa 
{ga brilliant lig 


‘time, 


‘qpening in which the glass posit 
graphed slide, is placed to be viewed 
from opposite sides. Between the 
‘lide and the eye lens is xn unsilvered 
sheet of plate-glass, which acts as a 
mirror by reflecting the diffused 
Jight of the upper ground glass, make 
ing it serve ay a white background, 

Black velvet beneath the mirrors 
proventsreflection of light from below. 


Do You Take Your Dog 
to the Dentist? 


[F you love your dog, have 
his teeth examined regu- 
larly. A dog's teeth are just 
fas apt to decay as human 
teeth. But he must suffer 
in silence, without even the 
comfort of holding his paw 
sagainst his aching jaw. 
Dentists find that dogs 
are very apt to shut their 
mouths unexpectedly and 


can be strapped to the dog's 
hhead—like the one shown 
herewith—will do away with 
this difficulty. 
Thiselampalsoassuresyour © ieee 
dog humane treatment. = 


A Stereoscope Built for Two 


ETPRE'S 2 stereoscope designed to accommodate two people 

In the top of the upper compartment 
source diffused by a sereen of opal or ground 
felass. A partition through the lower compartment has an 
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Wireless on the Boardwalk 


MUSIC with your meals is an old story; but 

music received wirelessly while you are rolling 
along the boardwalk is something else again. These 
people are listening to a phonograph record being 
played several miles away. 

‘This special type of wireless receiving outfit ix the 
invention of Harold Warren, of Asbury, New Jersey. 
Tt is amall, compact, and reiatively inexpensive. It 
reproduces music audible enough to be beard above 
tthe noises of the boardwalk. 

‘An ultra-sensitive receptor with a amall loop 
antenna makes it possible to enjoy opera or jazz 
with the sea breezes. What next? 


ite 


(iQ 


Let the Oven Mind the Toast 


YOU don't have to watch your toast when you put it in the 
new electric toasting oven shown above. 

‘automatically take care of it for you, All you need to do is to 
Place the slices of bread in receivers, press two levers down- 
‘ward, and turn on the juice. By pressing the levers you lower 


"The oven will 


tthe bread into the oven proper. 

There is a timing device at the 
front of the oven that can be set to 
suit your individual taste. ‘Thus, 
‘when’ the bread is tousted to the 
proper brown, the current is auto- 
‘matically turned off und the toast is 
raised out of the oven. Many electsl- 
cal appliances seem actually to think, 


This Rudder Makes the 
Boat Behave 


“Tis der gives perfect 
control over boat, Two 
semicircular pieces are 
mounted on two shafts, one 
‘within the other. ‘The pieces 
‘ean be turned independently 
‘or together. 

‘The normal position of the 
rudder parts is shown. 

‘The boat's direction will 
depend upon which half 
‘of the rudder is moved. 
If both the pieces are 
Drought together at the 
same time, forming a cup 
at the back af the propelier, 
the “boat will stop and 
then move in the opposite 
direction. 


A Street-Sprinkler of Siam. 


J Siam they don't have water-wagons of 
any kind at all. When the streets grow 
hot, & member of the utrevt-cleaning de- 
partment hangs a pair of watering-eans on 
the ends of a wooden bar and the 
bar across his shoulders. A handle on each 
an enables “him to direct the flow of 
water. 

‘Tho water-carrior himself is always 
cool. He walks through the 
water he has just sprinkled, 
and can sprinkle himself occa: 9 

ally if he should grow too 


Here Is One Spot 
that Isn’t Dry 


OIST tobacco is the 
only kind to smoke; 
that’s why itis usually put 
fn an airtight container. 
‘But there are other ways 
of keeping it moist. 
Take, for example, the 
pouch shown herewith. 
‘The flap is lined with ma- 
terial that absorbs water 
rapidly. When the flap is 
‘moistened and then closed 
down, the tobacco within 
‘will ‘remain sufficiently 
damp. 
In dry weather the flap 
needs to be moistened every 
other day. 


“THERE'S hardly « man or woman who 
‘has not lost a tie-pin or brooch at some 
time. And many of the lost pins were valu- 
able. 


‘Why not put a safety catch on them? 

Mr. Harvey Basley, of New Jersey, has 
invenied a simple catch, 16 is shown 

‘The pin, instead of being straight, ends 
in a loop that fits snugly over a ball- 
shaped projection. Even if the hook 
should be pulled of the knob, its very 
shape would keep it from sliding Gut of the 

loth, 

‘The whole pin would hang at the end of 
the hook until rescued. 


This Pilgrim Risks His Life 
to Pray 


PILGRIMS of the Taoist order wishing 
to pray to “acquire merit” or * 
their heart's desire,” visit one of the 
shrines on top of Huashan mountain, To 
do so they endanger their lives, for the 
ascent ia very steep and the supports 
‘The Chinese pilgrim below is shown 
standing on wabbly logs that are laid 
across posta driven into the face of the 
mountain. He balances himself by holding 
‘on to a chain. Below him is a sheer drop 
of fifteen hundred feet. If 
hhe reaches the shrine in 
‘safety his wishes are sup- 
posed to be granted, 
Thousands of pilgrims 
cmb this mountain every 
year. 


He Wears a Show-Case 


Wie rent astorein order to sll eandy? 
Here is a man who wears his 
show-case in front of him. 
his shoulders by means of straps. 
cease is thirty-two inches long, sixteen 
inches wide, and fifteen inches deep. It 
is made of transparent celluloid, but has a 
‘zine bottom; the whole case weighs only 
nix pounds. "At the side there in a metal 
‘money-changer. 

‘The suiesman fills his show-case with 
taffy and walks through the theater district 
‘of Los Angeles at matinge-time. One day 
hhe sold forty-seven dollars’ worth of taffy. 


New Light for the 
Photographer 


“CQQOING to make flash- 
Tights?" they asked 
the photographer who had 
come to take a portrait in 
‘the dimly lighted room, 

o,"" answers the pho- 
tographer. “I brought my 
‘lectrie light.” 

From his coat pocket he 
takes a powerful litte bulb, 
which, when backed up by 
‘areflertor, ia strong enough 


ts light is rated at 450 


watts. Its use will banish 
{hat seared expression that 
flashlight subjects usually 


The Rubber 
Heel with 
a Noise 


UBBER heels 

sare. sold by 
the million, not 
Tboeause they are 
Aoineless, but be- 
ewuse they are 
opringy. Even 
more people 
would wear them 
if tiny made 


Criminals 
timont to a unit 
wear rubber : — 


A Pencil that 
Lights Your 


my pencil,” ane 
fawers the man 
with a el 
ighter attached 
to the end of his 
pencil. 

‘The top of this 
pencil. pulls out 


1d discloses 
J] Wick and metal 


‘Also the rubber heel is open to the criti- 
cinm that it slips on wet pavements. 
Water is to rubber what ‘oll is to 
Iron—a lubricant, Hence the many futile 
attempts to form the rubber heal with 
socalled waewum cups and salar Indene 
tations. 

“You talk like a man—why walk like 
thief? asks Mr. John Van Heusen of 
Jamaica Plain, Massachusetts, He answers 
the question himself by inventing a rubber 
‘heel Which makes a noise as it strikes the 
round and which does not slip. “Tn a word, 
hhe combines the resiliency of ruber with 
the sturdy noise of leather. 

‘To attain his object Mr. Van Heusen 
sinks into the rubber heel, near its outer 
‘ede, a piece of steel, which, when it strikes 
the ground, relieves ‘the wearer at once of 
the charge of "pusyfooting,’ 


Here! 


IRE! Cull the fire dew 
partment." But Central 
fn slow to anawer, so Wile 
Nam J. Luce, of the New 
York Fire Department, ine 
vented this phonograph 
fiee-alarm. 
‘The explanation of this 
invention sounds like 


‘The house containing this 
phonograph fire-alurm ig 
Wired. The sensitive “heat” 


wires meet fuses, which 
form an electric connection 
swith a magnetic eoil in the 
falarm-box. Heat so affects 
his that an iron weight is 
released, which starts the 
phonograph record. 

For fifteen minutes this 
record recites the location 
‘of the fire, the telephone 
receiver is lifted, and Cen- 
tral receives the message. 


4 Phonographic Fire-Alarm 


A Good Way to Secure Piling 
to Rock Bottom 


IN. the construction work at the Erie 

Basin end of the New York state barge 
anal at Buffalo, an interesting method of 
holding the bottom of a sheet-piling wall 
at rock elevation was used. 

Instead of drilling a costly trench into the 
rock for anchoring the bottom of the 
piling, it was rested on top of the rock. 
‘Then three-inch steel bars seven feet long 
were placed in four-inch holes drilled four 
feet down into the rock directly in front of 
the pill 

‘The steal bars, bearing against the face 
of the piling for'x distance of three feet, 
prevented it from being forced outward 
either by the pressure of the earth behind 
‘or by the load earried on the wharf. 


point. When the 
‘metal point is 
scratched in a groove at the side of the 
pencil, a epark is produced that lights the 
‘wick. When the top of the penell is 
replaced, the flame is extinguished, 

Inside the pencil there is a hollow cham 
ber lined with absorbent material into 
which the cigar-lighter fits. ‘The absorbent 
material is kept moist with kerosene or 
‘some similar fuel. ‘Thus the wick attached 
to the lighter is always saturated because 
of ts clove contact, and will fare up when 
a spark js 

“Tus ltele device will ben great fiend to 
smokers. It will last a long time and will 
always be just where it is needed—beld to 
the coat pocket by a clip, giving the 
amoker a twofold assurance of alight when 
the most needs one—which often happens 
‘when he is out on a tramp, miles away from, 
houses and his fellow man. 


Why Not Make Your Own House Models? 


ON'T throw that core 


away, Let 
na, oune from i" ay 
fed the prospective 
builder to the architect, 
‘They did. The result 
was the tiny model shown 
{in the illustration. This is 
hhow the experimenter ex- 
plains the construction of 
the eardboard house: 
“First we cut out the 
‘walls, straight up and down, 
and made openings for the 
doors and windows. We 
feet up partitions between 
‘the rooms precisely as the 
architect had them in his 
plans. Each story was 
Duilt separately, and the 
roof went on last. ‘The sec- 
tions were then pieced to- 


ether, 

“The result helped us to 
‘visualize our prospective 
hhouse, and to correct faults 
and omissions.” 


A New Screw-Bench for Airplane Work Milking Cows by Electricity 


A SCREW-BENCH having 1 vertieal and horizontal adjust- 
‘ment for the support of airplane bodies has been developed 
tion mechanics at Rockwell Field, San Diego, California. 
of the new bench it is possible to place the body of the milk as many cows as three men could by hand. 


Tames re Be ove the millcpal abe filled 
‘with the device shown above. 
bon tl Es onve fuse, "TOE anterntie lite allora coe ona fs 


will ske awiteh, 


Tt is also per- 


‘machine in the best position for the installation of delicate me- fectlysanitary. The teat of the cow is squeezed by compressed air, 
‘and the milk ia then sucked into the can through a rubber hose. 


chanical work. 

In repairing, overhauling, and balanc- 
{ing airplanes, it is often necessary to 
have the body of the airplane in a very 
finely adjusted position. This is usually 
carved out with the ald of pint: 

‘According to the old method of sup- 
porting the machine upon benches oF 
blocks, the adjustment of position de- 
sired was often impossible, 

‘With the acrew-benches, however, the 
adjustment is altogether different. With 
the beneh upgartng the tale the ae 
plane, the position of the body 
Toews boeontally er vert Che 
merest fraction of an inch. A microm- 
ter is used for making the measure 
ments. 


With Your Golf Pad 
On Your Wrist. 


RIST-WATCHES are 

worn so generally that 
thenew wrist golf-seore pad will 
not annoy the golfer or inter 
fore with his play. It furnishes 
him with a convenient place 
‘on which to keep his score. 

‘A small. pencil fits into a 
holder at the side of the pad. 
Each sheet is divided into two 
spaces, so that two players’ 
scores can be recorded together. 
When one pad has been used 
up, the holder can be refilled. 
Players say that the pad does 
not interfere with a free wrist 
‘movement. 


Overalls Are Not for Airplanes 

UDDERS are meant to guide; not to wear 

overalls. The airplane rudder in the 
picture below caught a pair of overalls that 
blew out of the cockpit of its machine, became 
‘entangled in them, and sent the airplane into a 
dizzy spin. ‘The pilot was unprepared for it, but 
he managed to right his airplane. Next minute 
the machine tobk another spin. After many 
strange twists and turns, the airplane finally 
landed abruptly on the flying-feld. 

‘When the pilot looked over the machine to 
find out what was wrong, he discovered his 
overalls, torn to shreds, wound up in the 
rudder.” This happened at Atlantic City, New 


a 


‘This little milker never gets tired, is 
always ready for work, and consumes 
very little current. The cows stand 
perfectly still while it is at work. 

‘One man alone can milk fifteen cows 


besides he is able to get_more milk 
from the cows than he did when’ he 
mindy baod. i 
0 pipe-lines, belts, gages, or tan! 
installed 


need be 
miller. 
Tts value to the farmer of today, 
unable to find sufficient help, eannot 
be overrated. Of course most of the 
large wholesale dairymen are using 
some form of mechanical milker, 


‘in order to use the 


Brother to the Well Known 
Ouija-Board 


PEOPLE are buying oulja-boarda 
faster than the manufacturers can 
turn them out, 

‘A Low Angeles manufacturer bas 
decided that he mayan well wt rich 
on spirits while ‘they are in vogue, 
fnd's0 he is manufacturing ab 
board, enough 
to.be its brother. 

On this new board a single finger 
may be used to fuide the three 
Teged indicator, and. thus several 
eon can, work. the board atone. 

just how they’ know which message 

belongs to which person, we cannot 
tel, ‘That is something ‘that only 
the inquirers know. 
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The Smokestack Grows Steadily Smaller 


1840. The stack of this old wood-burning 
locomotive was the first to have a spark: 
arrester, I. a wire netting over the muzzle 
‘of the smokestack. ‘The sparks and embers 
forced up by the dealt would strike against 
this netting” and fall back into’ the funnel 


1860. The tast word in wood-bumer smokestacks. 
Engines of this type figured largely ia the operations of 
troops during the Civil War. ‘Those were the days when 
locomotives had personality and 


wuality still existan the practice of 
Some Southern railroads in this 
country: and ene may occasion 
ally see a mighty, modern loco- 
motive, pulling a heavy express 
tain, with the name of the en 
kineer painted beneath the num- 
ber on the cab, and with a brass 
fr copper Masonic emblem, or 
Star (aecording to the engineer's 
taste) upon the smokestack 


Ia the days ofthe old De Witt Clinton type of 
locomotive, passengers rode outside on top oft 

conches as well as inside—a relic probably of the fast 
Sisappearing stage-coach days. An old account says 


that the frst passengers to ride on the trial trip made 


1874. ‘The, “bonnet” smokestack. An inverted cone 
placed on top of the stack. Sparks striking against this 
Setected into the bonnet, where the draft churned them 
luntil they were extinguished and pulverized sufficiently 
to pass through the netting 
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as the Size of the Engine Increases 


by the De Witt Clinton on the Mohawk & Hutson 
Ralroad in raty a beotam of Se 


1831, rvceived liters 


from the falling sparks and bit 
from spar 


burnt 
oth fra he tal stove: se ike afl Ut cred 
‘on the earliest American Toc 


1am. The plan smokestack simply a strait pe — 


Fes off the exhaust steam and smolke. The smokestack 
ities, though the boiler stil carries its quota of 


san. Save in he matter of 
their relative size, there. have 
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The Mirage that Beckons Men to Death 


Why do men see water and mountains when there are none? 


URING the fighting 


covered one morning that 
they were shooting at phan- 
toms. A news dispatch 
read: “The fighting had to 
be temporarily suspended, 
owing to a mirage; but 
upon this lifting our offen- 
sive continued.” ‘The same 
Kind of witeheraft. was be- 
fooling them that so often misled 
Napoleon's soldiers in Egypt, and that 
‘was first described in cold-blooded, 
scientific language by Monge, the 
French savant attached to Napoleon's 
expedition. 

‘A party of American explorers not 
80 long ago returned from a mirage- 
hhunt in the Aretic. They went north 
to explore Crocker Land, which has 
figured on Arctic maps’ ever since 
Peary, in 1906, reported having seen 
from a mountal-peak in Grant Land 
“the faint white summits of a distant 
land” to the northwest. The recent 
expedition did not explore Crocker 
Land, because it wasn’t there. What 
Peary saw was a mirage. 

‘Three quarters of a century ago the 
American explorer Wilkes sailed along 
the Antaretie coast that now bear his 
name, and el appearances. of 
land at several points. A long-drawn- 
out tempest in a teapot has raged over 
‘these Certain British 
geographers refused to believe that 
‘Wilkes saw land at all, and when the 
recent Mawson expedition sailed right 
‘over one of the spots where land is 


I witnessed this afternoon a remarkable 
‘example of the mirage on the north side of 
Grosvenor Square, ‘The whole surface of 
the roadway appeared a sheet of water. 
My first impression, before I realized what 
the phenomenon was, was that a water- 
‘main had burst and flooded the road. On 
approaching closer, the water broke up 
{nto pools, and then disappeared altogether. 
‘The disturbance of the heated layer of air 
by the motor-cars exactly reproduced 

‘effect of wheels splashing through shallow 


bing 
New York bay, a resident of Sea Gate 
writes: 


It is a very common occurrence to see 
the east shore of Sandy Hook and the 
coastline beyond (the Seabright shore) 
raised above the horizon, and occasionally 
this mirage will earry thenky clear under the 
Navesink Highlands. On a til, hot 


will be raised in the air by a 
rirage, which occasionally is 
‘very beautiful and very sug- 
gestive of the descriptions of 
the desert mirages. 

Passin vessels are often 
curiously distorted and en- 
larged, and this observer 
has sometimes seen vessels 
reflected in two perfect 
images, the lower roversed 
and the upper right side up, 
On ane oocasion he saw the funnels of 

‘American liner apparently 
hundreds of feet tall, while’ the masts 
were lengthened out’ to wavy rods of 
incredible size. 


Most Common at Extremes 


Mirage is most common in hot 
deserts and in the polar regions, be- 
eause such places most frequently 
furnish the abrupt contrasts in atmos- 
pherie density upon which the phe- 
nomenon depends. — When air is 
‘warmed, it expands; when it is cooled, 
it contracts. In ealm weather the hot 
level surface of a desert rarefies the 
air just above it. Most school books 
‘will tell you that the layer of thin air 
reflects objects above exactly as they 
are reflected by a sheet of water—the 
process known to physiclats as “total 
reflection.” Although this is not 
strictly true as a scientific statement, 
the net result is the same, ‘The layer 
of rarefied air does act as a mirror, 
and an observer looking down upon it 
from a higher level sees a reflection of 


shown on Wilkes’ chart, the ease 
seemed to be proved. ‘The same 
expedition, however, found that 
there is land, a whole continent of it, 
some scores of miles south of the 
latitude recorded by Wilkes. Prob- 
ably he actually saw this continent 
at several points, but underesti- 
mated its distance on account of 
mirage. 


The Mirages of Hot Cities 


It is not necessary to travel either 
to the polar regions or to torrid 
deserts to see specimens of this inter- 
esting phenomenon. Some very fair 
examples of mirage may be ob- 
served, on still, hot days, over the 
asphalt of city pavements in our 
own latitudes—ranging all the way 
from a mere tremulous appearance 
of distant objects, to the apparent 
pool of rippling water that has de- 
luded so many travelers in the 


desert. A recent writer in the 
London Times says: 


picture the reflecting surface of air 
ayer, the observer sees the mountain 


The “Looming” Mirage that Deceives Explorers 


Jin the Antarctic regions for detecting objects be- 
‘yond the normal reach of vision. The picture shows 
‘a landscape with palm trees and mountains as seen 


‘esraen fr Fomaron| 


Groteeque at well as beautiful effects are often presented ina mirage. 
‘iis yb acrid inthe ni Above doped the faroua Pata Morgana 


the sky, which produces the effect of 
an expanse of water. The unsteadi- 
ness of the heated air gives an appear- 
ance of ripples, and the effect is made 
still more realistic if trees or other 
terrestrial objects are reflected along 
with the sky. ‘The common mirage of 
the desert is known as inferior mirage, 


Distant Objects Heightened 


‘The form of mirage most common 
in the polar regions is known as 
looming. This has the effect of inereas- 
ing the apparent height of distant 
objects; and it may lift into view 
objects that, in a normal state of the 
atmosphere, are hidden by the curva- 
ture of the earth or by intervening 
hills. Wilkes probably saw the 


loom’ of the Antarctic continent, 


while Peary was misled by the loom: | 
ing of ice-fields and icebergs. This 
lifting of remote objects also pro- 
duces, by a natural association of 
ideas, an illusory effect of nearness, 
Another phenomenon frequently 
met with in high latitudes is 
superior mirage. In this form of 
‘mirage inverted images of ships, ice- 
hergs, or other objects are seen 
apparently suspended in the sky. 
Both looming and superior mirage 
fare due to conditions exactly the 
reverse of those that produce the 
inferior mirage of the desert. A 
cold sheet of water or ice is overlain 
by a layer of abnormally dense air. 
Looming is the result of the re- 
fraction (bending) of rays coming 
from objects above the dense layer: 
superior mirage, to the reflection of 
objects within it. Both processes 
may be roughly reprodueed by the 
following experiment, in which 
iter, which is a transparent me- 
jum much denser than air, repre- 


sents the dense lower air that pro- 
duces mirage. 

Fill a glass about half full of water. 
Hold it somewhat above the level of 
your eye and close to a wall covered 
with figured wall-paper (any vertical 
surface with distinct marks, letters, or 
the like, will do as well). In a certain 
position, the surface of the water, seen 
diagonally from below, serves as a 
‘mirror, reflecting the wall-paper with 
its pattern reversed. With your eye 
considerably lower, you will be able to 
glimpse the pattern through the water 
surface, erect but apparently lifted 
much above its true position. ‘The 
former case is analogous to superior 
mirage; the latter, to looming. 

Sometimes air layers of different 
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density are side by side, and then we 
get lateral mirage. This may often 
| be seen by looking close along the 
| side of a briek or stone wall on a hot 
day. More than two horizontal 
layers may produce multiple. im- 
ages. Lastly, a mixture of several 
masses of air of different densities 
results in combinations of the differ- 
ent kinds of mirage, and we see 
objects variously distorted. Some 
remarkable cases of this kind are 
shown in the classic drawings of 
William Scoresby, the Arctic ex- 
plorer. He tells us that along the 
shores of Greenland "the general 
telescopic appearance of the coast 
was that of an extensive ancient 
city, abounding with the ruins of 
obelisks, churches, and mon- 
‘uments, with other large and con- 
spicuous buildings—a grand and 
interesting phantasmagor 


Origin of the Fata Morgana 


‘The Fata Morgana—a weirdly dis- 

torted view of the Sicilian shore 

as seen from Reggio—is also due to 

a combination of different forms of 
e. 

If there seemed to be a chain of 
mountain peaks looming quite near 
with their lofty summits clearly out- 
lined against the sky, the observer 
rising in a balloon or an airplane 
would soon see them vanish, dwindling 

to the nothingness of a huze. Far in 


The 
part of their summits which protruded 
‘above the denser layer of air would be 
seen reflected inverted as in a mirror 
fon the ground. They would then 
appear as distant mountains reflected 
in a body of water. 
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Compressed Air Takes the 
Place of Muscle 


HE man who moves a tool back 

and forth across a surface of steel 
or wood, giving to the surface a suit~ 
able finishing touch, ean now perform 
this work threo times as fast by em- 
ploying compressed air, which is con~ 
trolled to furnish the moving power 
of the tool, and at the end of a day's 
work his muscles will not ache as they 
ached when he did the work entirely 
with his own energy. 

‘An advantage of the mechanical 
“scraper” is its adaptability to strokes 
of various length. With the right 
hand the operator grasps the valve 
that controls the power, and by 
automatic management he is able to 
impart either a long stroke or quick, 
short strokes. ‘The movement can be 
halted in an instant. A slight move- 
ment of the workman's right hand 
produces the forward stroke; slightly 
releasing his hold on the valve causes 
the tool to return, ready for the next 
stroke, 

Scareely less important is the sup- 
port of the tool. Either a stationary 
‘or a movable support can be used, the 
latter having casters or small rollers 
which make it easy to move. A 
bracket carries the beam which en- 
ables the apparatus to be clamped 
around the upright support, or to be 
raiged and lowered. Four rollers 
carry the seraper along the under 
side of the beam, while a “universal” 
joint permits it to be turned in any 
direction, 

‘Mr. Swan F. Anderson, of Rock- 
ford, Mlinois, is the inventor of this 
Inbor-saving device. 

Tt, is adaptable to any tool that 
moves in a backward or forward 
direction, and is valuable when em- 
ployed by polishers and burnishers, or 
‘by the workmen who would save their 
energy finishing a surface of steel, 

ecuracy is required 


‘When the Moccasin, which sank at her New York wharf, was raised, 
she had a pronounced ‘ist. This was corrected in an unusual manner 


Seeking Gravity’s Aid to Right a Ship 


ENERALLY speaking, ships that 
sink in the depths of the sea are 
“down and out” forever. But ships 
that go to the bottom in depths of two 
hundred feet are now being success- 
fully raised, and many ambitious 
achemes are being promoted for raising 
ships from depths that are even 
greater, + 
The Moccasin sank alongside her 
wharf in New York. The sinking was 
from “unknown eauses”—perhaps it 
‘was from the opening of an ashes port 


The pneumatic 
scraper is easily 
‘and 


or sea valve. In salving her, all com- 
partments, hatches, and deck open- 
ings were first sealed by divers, Suc- 
tion lines from powerful pumps were 
then rigged up, and all the water was 
pumped out of the ship until it was 
entirely replaced by air, ‘This caused 
the ship to come to the surface. But 
when the Moccasin was brought to the 
surface she had acquired « pronounced 
list to starboard. 

‘This list was corrected by a novel 
operation, ‘The ship was loaded with 
more cargo in the shape of broken 
rock. ‘The rock was all loaded on to 
the port side, the side highest out of 
water. Gravity did the rest and 
brought her to an even keel, 


Milk and Meat as Rivals 


'S the price of meat soars upward, 
many people are forced to be 


arises again. The Com- 
mittee on Food and Nutrition of the 
National Research Council has issued 
‘an interesting report on the relative 
alue of meat and milk. 
Eighteen per cent of the protein and 
energy of grain used in feeding a cow 
goes into the milk, and is therefore 
recovered for human consumption; 
whereas only three and a half per cent 
is recovered in beef. As for the 
mineral elements in hay and grain, not 
much is stored in the tissues, but a 
great amount goes into milk. 

Beef profiteer, beware! The hard- 
pressed public may decide to let milk 
take the place of beefsteak. 


A Multiple Spraying-Machine 


i 


favstrange animal. Tt sprays trees of various heights at once 


HE spraying-machine has not escaped the searching 
‘mind of the inventor, and now the multiple spraying 
outfit has come into use. 

‘This machine is the invention of an Englishman, It 
is provided with no fewer than twenty-four nozzles. These 
are arranged at various heights, so that trees of different 
age can be treated. In the picture above only the higher 
nozzles are in use. A pump forces the fluid out of the 
many nozzles at considerable pressure. In this way, a 
large orchard of trees ean be treated in a very short time. 

‘The multiple spraying-machine is a formidable device in 
the battle the farmer is always waging on insects. 


Popular Seience Monthly 


Finding the Dust with a Mirror 


CONVEX 

mirror of 
the kind 
mounted on an 
automobile to 
show what is 
coming from 
the rear, can be 
satisfactor- 
fly employed 
to see how 
much dust has 
accumulated on the inside of 
lighting fixtures. When the 
mirror is secured to the end of 
4 pole, it can be held up over 
the rim of the inverted bow! 
that screens the eye from the 
direct light. The purpose of 
a convex mirror instead of a 
plane mirror is to get a wider 
field of view. 

Factories and stores, or 
offices where a great number of 
lights are used, suffer a severe 
handicap when dust settles 
over the inside of the inverted 
fixtures. In some instances 
nearly fifty per cent of the 


‘An extension pole ean 
bbe used to support a 
‘convex mirror, making 


light can be lost without fouvsx mitten ma 
noticing the change that has accumulation af dust 
Progressedsogradually withthe {0 elevated hatures, 


gradual accumulation of dust. 

And the housewife, too, will find this contrivance of 
value, since more and more indirect lighting is being 
adopted in private homes, A san afterthought, she might 
‘use this invention in hunting for articles on shelves. 


Telephoning Over a Ray of Light 


SYSTEM of sound transmission 
by reflected rays of light has re- 
cently been developed by Professor 
‘A.0. Rankine, But it cannot be used 
for distances of more than fifty miles, 
because of the curvature of the earth. 
‘The transmitter consists of a dia- 
phragm similar to a phonograph 
sound-box, a small mirror 
mounted on the end of the 
diaphragm, a projecting 
Jens, and ‘another mirror. 
‘The operator talks into a 
trumpet that brings the 
sounds to the diaphragm, 
causing the lever and mir 
ror to vibrate almost im- 
perceptibly. 

‘By means of the focusing 
Jens, strong light is 
directed against the mirror, 
passing through a shutter 
with parallel slits to. split 
up the light. This is re- 
flected from the mirror into 
the second lens, in front of 
which there is also a shutter 
with parallel slits. Since 
the little mirror vibrates in 
accordance with the sounds 
directed against the dia- 


phragm, the reflected rays from the 
first lens to the second will not always 
register exactly with the slits in front 
of the second lens. The extent of 
this discrepancy determines the inten- 
sity of the beam of light projected 
from the secondary lens, in exact rela 
tion to the character ‘of the sound 


received by the special transmitter, 
At the receiving end there is another 
Jens to gather in the beam of light, 
focusing it on a selenium cell in the 
cireuit with a telephone receiver and 
an electric battery. Now, selenium 
changes its electrical conductivity 
when subjected to varying illumina- 
tion, and hence the eleetrie 
current is varied with the 
transmitted rays. of light, 
the receiver reproducing the 
sounds just as it does in the 
ordinary telephone system. 
‘The inck of strict privacy 
in wireless telephony is one 
obstacle to its complete 
commercial succes. Mew 
sages sent become the prop- 
erty of any amateur who 
possesses a receiving equip- 
ment. Thus whiletherange 
of wireless is unlimited, its 
privacy, exeept where code 
is used, is impossible, In 
other words, no one can 
corer and bottle up wire- 
Jess for commercial exploi- 
tation and control. Hence 
the great value of Professor 
Rankine’s invention. 
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Making a Loop in New York’s Subway System 


And thereby putting an end to a nuisance 


ISITORS to New York—and not 
only visitors, but natives—who 
have suffered confusion in stretch- 
ing their necks following the black 
(or the green) line at the Times Square 
and Grand Central subway stations, 
will weleome a plan that has been 
devised to do away with the present 
complicated arrangement of the New 
York subway transfer system, 
Connections between the East Side 
and West Side subways can at present 
bbe made only by means of the shuttle 
train that runs through Forty-second 
street. 


Two Plans Are Offered 


There are two suggestions that can 
be followed in relieving the congestion. 
‘The first is the better. The sum of 
$4,000,000 is estimated to be the 
amount required to put it into prac- 
tice. The Thirty -fourth street Board 
of Trade puts this plan forward, desig: 
nating it as the “Independent Loop. 
Tt makes use of existing structures and 
tracks wherever possible. 

‘The southerly track of the old sub- 
way from Broadway through Forty- 
second street, which is now unused, 
would be the starting-point of the new 
system. ‘This track is connected with 


By Lawrence Whiting 


‘track in the Fourth avenue subway, 
and is unused as far south as Thirty- 
eighth street. It is proposed to extend 
this track down Fourth avenue to 
Thirtieth street. 

In Thirtieth street a one-track sub- 
way would be constructed to connect 
the Fourth avenue with the Seventh 
avenueline. On Seventh avenue, from 
‘Thirtieth street to Forty-second street, 
anew track would have to be laid along- 
side of the present northbound local 
track. The present arrangement of the 
Pennsylvania subway station makes 
some changes necessary at this point. 
North of the station the track would 
run under the sidewalk, turning into 
Forty-second street to connect with the 
southerly track and passing under the 
Heidelberg building. A new platform 
would also be required. 

‘Two stations would be constructed 
in Thirtieth street between Fourth and 
Seventh avenues, one located near 
Fifth avenue and the other probably 
near the Broadway crossing. ‘There 
‘would be two stations in Forty-second 
street, one at Bryant park and the 
other convenient both to Fifth avenue 
and to the Grand Central station. 

‘The alternative plan, which is 
estimated to cost about’ $2,000,000, 


makes use of the present tracks of both 
subways, with the construction of a 
new single track through Thirtieth 
street. The sehedule of the downtown 
local trains in Fourth avenue and the 
uptown locals in Seventh avenue would 
have to be slightly rearranged to ac- 
commodate the increased use of these 
tracks. 


Connecting Two Great Terminals 


‘Trains would be operated by run- 
ning them south on the Fourth avenue 
local line, then west through the new 
‘Thirtieth street subway, and north on 
the Seventh avenue local tracks to 
Forty-second street, then east to 
Fourth avenue, following the present 
line of travel. ‘The number of loop 
trains would be limited by the local 
‘southbound and northbound traffic. 

‘One can see the advantage of either 
of these plans. It provides a direct 
connection by subway between the 
Grand Central station and the Penn- 
sylvania terminal. Within these dis- 
tricts are the leading hotels, retail 
stores, and passenger railroad’ termi- 
nals,” The plan would also provide 
an easy means of transfer between 
the two subway aystems of the Eust 
and West side. 


Ww 


aN 


[New York's proposed subuay loop, providing more transfer platforms. The chief feature is the use 
Of the preseat subways with the ‘construction of but a single track and the extension of one other 


cad 


Sneak-Thieves in Overalls 


Disguised as honest dockmen, they pilfer 
from the very ships that give them work 


ia this man's spe: 
He conceals it fa 
overalls until he 


|} water tog with “the 
Torbidden tiquor 


‘This man wraps deap. 
fries about hin, but h 
doen't le 


When hi 


place until the pilerer 
spot where he may 
thload 
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Beware of These 
Age-Old Tricks of 
Crooked Gamblers 


Marked cards, loaded dice, and 
other devices of the unscrupulous 


Couey ot Sew Uunriat Sen Meine 


Haren the cethall game 
‘OF course the 


me the ling dice othe 
ever!" will tun, 
er they roll-out of 


ick 
many peopte 


‘An unused pipe ian effec 
ual sid when it haa a 


a 
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You Can Recharge Your 
Own Flash-Lamps 


‘OST pocket-lamps have 
nmmal! ‘dry. batteriee—and 
they aro always buming out 
An English company has put on 
arket n wet-battery lam 
burns steadily for ten 
recharge It hy connecting It 
with an olectele clreult 
‘The platen are enc 


sana oy 
pole att 


having a 
‘ond and a ponitive 
Nea 


Anchoring Bricks to the 
Side of a House 


removed 
and the anchor remains, me 
bedded in the concrete, 

When the outside layer of 
bricks Is applied, S-shaped 
hooks made of spring-ateo! 


wirearefastened undertho edge 
of the anchor which has been 


Poultive polo there faa amalt 
Which Ia unscrewed. to 

sulphuric acid. When the bat 

tery needs recharging, the poles are 


‘connected with w three-ampere eireult and 
left for several hours. 


Paper Kept Under the Counter 


'N most stores wrapping-paper rolls are 
ds that block up much of 

‘And every time the 
clerk wishes to wrap up a package, he must 
reach for the paper. But now there is a 


A Chinese Water-Clock 


EFORE the Occidental clock 
its way to China, 
clock was used. It consisted of four buck- 


‘ets placed on four steps and connected by 
‘chutes. The top can was filled with water. 

From ean to ean the water trickled 
until it reached the bottom ean. 


A ruler 


pried up. Thesebind the bricks. 

‘This anchor is also used to fasten tile 

‘wainscoting in place, In that case the wire 
forms a mesh. 


Heating with an Electric Fan 


DON'T know when you will get your 
coal? ‘That needn't worry You, for 
aan electric heating-fan has been invented. 
‘The heater may be attached to any electric 
light socket. When the current is turned 


‘on, colle within the heater grow red. 
hot, and a small fan sends the heat 
‘out into the room, 

‘All the heating and blowing mech- 
anisms are carefully enclosed in a 


new paper-cutter and -holder that 
fits under the counter and is invisible 
‘except for the cutting: 

tis entirely out of the way when 
use; yet itis right there when 


clork wishes to use it. He pulls non-heating case. ‘Thus, when the 
‘at the thin edge of that ap- fan is sending out blasts’ of hot air, 
pears beyond the blade, and then ‘you ean put your hand on the case 
wars it off when he has bad enough. without burning it at all. Insummer 


the fan part of the deview may be 
‘used for cooling the air. ‘This is made 
possible by two switches, 


‘The picture below shows a man using 
cone of these paper-holders and -cut- 


pve 
Oat 
95900800! 


‘The Bench Legs Fold Up Inside 


BATHTUB seat, a seat attached tothe foot of 

the bed, of a shelf attached to the wall—this is 
the invention of Mr. George S. Stuart, of Washing 
ton, D.C. It is composed of a wooden box open at 
the bottom and arranged to accommodate the fold- 
ing legs when not in use. 

How do you open it? By placing a hand in the 
slots and swinging the seat ‘up to a horizontal 
position, then the spring will swing the legs to a 
‘vertical position and a cord wil prevent them from 
being swung outward too far. A clamp serew per~ 
rita the legs to be adjusted to the proper length 
required for a bed, a tub, or a shelf. 


2 
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He's Catching Frogs for Dinner 


WEEN you consider the fact that the 
Chinese eat sharks’ fins, sea-alugs, 
ducks’ tongues, deer's sinews, and pickled 
fir-troe cones, it is not at all surprising that 
they eat frogs too. ‘They do not stop at 
frogs’ legs; they eat nearly all of exch fro. 
And they eat ‘em boiled, fried, broiled, 
minced. 

How do they catch their frogs? By 
‘means of neta similar to the one shown 
above. 

‘The frog-eatcher stands at theedgeof the 
‘water with his not in his hand. When his 
vietim hops on a stone within reach, he 
‘swoops down, eatches the frog in the 
‘meshes of a large net, and then 
‘him off, placing him'in a basket. 


Grinding Lenses by Machine 


DP x0" ever wonder how lenses 
were made? First, the molten 
ase is cast into shape." Such pieces 
are called “blanks.” 

‘The blank is fitted to an iron block 
with pitch o wax. It is then placed 
in the rapidly revolving bowl, and 
hold by a steel pencil that fits into a 
hhole in the center, making the blank 
revolve by friction. The surface of 
‘the bow! is kept covered with a mix- 
ture of fine abrasive powder and 
‘water, As the blank revolves, these 
abrasive particles take bites out of 
‘the glass surface. This 
‘operation is repeated, 
‘until the surface is thor- 
oughly polished. 


ooF SEE 


A Doorknob with a Secret 
‘Combination 


B of the faculty members ofa dental 
ited the trick doorknob 

Vhen a prying patient 
thing happens. But 


shown above. 
rattles the knob, 
when a faculty member grasps it, the door 


‘opens easily. He knows the trick. 
‘The knob and Its stem are separate 

sections. ‘The first and second fingers ar 

placed around the stem, as shown in th 

illustration. By pressing the stem an 

knob together, they are brought nto con- 
‘and the latch acts 


How Deep Is This Crevasse? 


N the state of Washington there are ten 

Targe national parks. Chelan Park is 
‘one of them, and it is a favorite place for 
tourists. The Lyman Glacier is located in 
the park, and many visitors climb it every 
year. There are deep mysterious crevasses 
in the glacier, eaused, most likely, by irreg- 
ularities in the bed of the glacier, also its 
variable movement. 

The picture below shows some daring 
tourists getting ax near as they can to the 
crevasse without falling in. One of them 
hhas even spanned it. ‘The glacier itself is a 
mile and a half square and moves very 
lowly. ‘The surface rises gradually and 


walking on it is comparatively safe. 


Their Queues Are Made of String 
HE Wakamba brave wears a pigtail, 
“Tinie ite te! chiswmast” Rothe 
Chinaman’s queue is of real hair, whereas 
¢ black man's is made of string. His 
hair is short and fuzry, and he ties the 
string to it. To cover up the connection, 


he wears a funnel, 

‘Why does he go to all that trouble in 
order to have a string hang down his back? 
Just because it’s the custom. Perhaps if 


the Wakamba native saw a picture of you 
wearing a stiff white collar, he would 
wonder why you were trying to choke 


yourself, 
Incidentally the Wakamba women 
‘wear steel stockings and armlets, 

and are sold for a few cows, 


It Grows with Your Businesc 


DESK littered with letters, 

memoranda, and other data is 
‘most unsightly. "Keep them, rather, 
in an expanding deskfile like the one 
‘shown below. Each compartment is 
a separate unit. You can add as 
many units as your need dictates, 
If you index each compartment and 
‘keep the proper items in it, you will 
avoid confusion and the possible Toas 
cof valuable data, to say nothing of 
the time saved in being able to im- 
mediately locate them. 

‘The necessary bolts and rubber 
supports go with each unit. ‘Thus 
you ean add to your file from time to 
time as you need new space. 


Making It Easy to Copy 
a Picture 

EE how well you ean copy 

pictures from the mags 


ss you read, Go about it 
eth 


ty 


Placo the picture you would 
Uke to copy on the table, and 
ly opposite it put the 
‘on which you are going 
to copy. Between the plete 
and the paper place 2. pic 
of plain glass mounted in a 
frame ao that it will stand 
vertically 
By looking through the 


‘lass on the blank paper, 
picture to be copied will ap= 
pear, und all you have to do is 
‘trace the reflection. 


A Conerete “Log’’ Cabin 


1109 cabins are very nice fr the summer, 
but when old Jack Frost puts in his 
appearance, the comfortable modern home 
‘with its conveniences is the place to live. 

‘A man living in Yankton, South Dakota, 
liked log cabins so much that he built his 
home to resemble one. He used conerete 
“logs.” ‘They were all of a size, since they 
were all east in the same mold. The logs 
were made with interlocking ends so that 
they fitted together just logs. The 
foundation of the house is made with 
prairie rocks. 


‘Swayed by Summer Breezes 


“THIS eranite pillar shivers in the wind. 
‘The slightest breeze rocks it gently to 
fand fro. ‘The great column is almost per- 
fectly balanced on its pedestal. So per- 
fectly that it is sensitive to the smallest 
atmospheric disturbances. The shaft is 
over ons hundred feet high with a diameter 
of but twelve feet at the base. When rock- 
ing, it moves from two to three feet at the 
apex. The base rests in a small bollow 
about three feet deep. 

Tt is almost a certainty that erosion will 
cause the shaft to fall some day, but just 
how soon, no one knows. When it does 
fall, there will be a great crash in the neigh- 
borhood of Garden Park, Caton City, 
Colorado, where it is located, 
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Sketching on Fungus One 
Artist's Hobby 


VERYTHING in tho world has 
Hts wse—even shell fungus, Its 
hard, white 
cones ean be 
‘Any aharp-pointed instrument will 
cut Into the aur 
When noxt you go to the country, 
‘etch some acenes on this fungus, oF 
try your hand at portraiture—it 
your Trlends raise no ‘objection 
If thoy turn out well, give them 
away as Christmas or” birthday 
presents, 


A New York artis Mr A. 
Zipprich, has made fungus etching 
his hobby, and he has done some 
very deliente work, 


Sampling the Soil 


[F.32% ate out in the country and see 2 
‘man got out of a buggy, tie his horse, 
and take a long auger with which he drills 
‘a hole in the dirt-bank at the side of the 
road, do not be hasty in passing judgment 
and think him a lunatic, 

man is probably an export sent out 
by the Bureau of Soils of the Department 
of Agriculture. 

With the auger he drills into the ground 
and collects a samplo of the soil below the 
surface. This material is bottled, labeled, 
‘and analyzed. 


Trees Help Old Home Folks 


ANY people followed 

Grecley's advice and went West 
to grow up with the country. The 
West is largely populated with people 
who were once Easterners. Every 
year these eastern Westerners hold state 
plenics, whera they go to meet the people 
from their own home state and town. In 
this way many happy friendships are kept 
alive. 


Horace 


John Jones, who is now married and 
has seven children, meets Sadie Smith, 
from Peoria, Ilinois, who used to be his 
‘sweetheart. Sadie and John worked in a 
cannery years ago and itis enjoyable to get, 
together to tall old times over. 

Sadie and John met again’ by signing 
their names und addresses to lists that were 
posted on the trees in the grove where the 
pienie was held. When people arrive at the 
rove, they read the posted lists to nee if 


any of their old acquaintances are present. 
In this way, the picnic is really @ huge 
get-together. 


Reducing the Glare of 
Electric Light 


CONCENTRATION of tight 
‘in a small area, such ax in 
the electric are and filament, 
produces a brightness which 
kreatly harms the eye. 

Tt does slowly what x few 
minutes of direct gazing at the 
‘sun would accomplish. Wereal- 
fine now that direct rays from an 
unshielded illumination are bad 
for the eye, hence this ray-diffus- 
ing device with as little loss of 
illuminating power as possible. 
‘The new eye-shield device effec- 
tively achieves this result. 


Carry Your Rubber Heels with You 


YOU start out in the morning and the 
‘sun is shining; you come back at night 
in the rain—feet dripping wet. Yet you 
‘can’t very well earry rubbers with you 
every time you go out. 

Now, however, there is a new heel-rubber 
‘that you can put in your pocket. When it 
raine you take out a pair, slip them on 
your heels, and proceed—secure in the 
knowledge that at least part of your shoes 
will remain dry. In winter, when there’ 
fice on the ground, these detachable heel 
rubbers will keep you from slipping, ac- 
cording to the inventor, 

‘They would make also a good substitute 
for rubber heels, with the added advantage 
of making you independent of the cobbler 
‘around the corner. 


A Hand-Loom for the Convalescent 


T 


‘This little hand-loom is extremely simple to 
manipulate, and attractive designs ean be produced 


HE next time you are taken ill with a cold or the 
‘measles, weave belts in bed to pass the idle hours 


a few minutes with 
few tools, and the results obtainable are surprising 
in every way. Hand-bags, trimmings, and hat- 
‘bands can also be made by its use. 

‘The little patient in bed, in the picture below, is 
‘weaving a belt on a hand-loom that her daddy 
‘made for her. 


The Poor Man's Airplane 


TOMOBILES are made for poor 
why not airplanes? The Ki 
brothers of Italy have developed a machi 
{that could be sold at a reasonable price. 
‘The little triplane is said to be the amall- 
‘est lying-machine ever built, Tts span is 
‘only eleven and a half feet. A forty-horae- 
power engine gives it a speed of seventy. 
railes an hour, which it ean continue for 
four hours—or trom New York to Boston — 
‘without stopping. With a length of twelve 
and a half feet and a height of seven and a 
half feet, itis ponsible to keep this machine 
inagarage. 

‘This airplane, although small, is an all~ 
round machine.’ It eats up the gas, makes 
Alot of moa, and ean be used for “atunt- 
ing.” 

Tn some respects it is more efficient 
than larger machines. Tt can leave the 
ground at a speed of twenty-five miles an 
hhour. It weighs three hundred and thirty 
pounds and is capable of lifting that much 
weight, 


Pencils with Their Own 
Night-Lights 


RITING in the dark is 
evidently often practised, 

for two sel-luminour pens 
have recently been invented 

‘One comes from England. Tt 
has a battery, a light bulb, and 
glam case that its over the 
Penal to protect the bulb 

‘The Acoeriean invention, pat- 
ented by Philip S. MeLeany 
Simpler.” ‘Tt provides for’ s 
Shield lined with, self-luminous 
fnaterial, “The shield, adjusted 
sta apring, may be nitached £9 
any pencil 


Raise Your Cap and Comb 
‘Your Hair 


“CHARMED," you say as you take 

‘off your cap in deference to the 
newly introduced, But, alas, your hair 
fy all mussed up and you are a sorry 
ight, ‘To remedy this, Alva Dawson, 
of Jacksonville, Florida, recommends 
the “combined head-covering and hair 
comb" that he has invented. 

Tt is a cap with a comb in the peak 
and a small stud for moving the comb 
back and forth. When you raise the 
‘eup, you push the stud backward, and 
the’ comb plows through your 
‘Of course, to get the best results, you 
cught to wear your halr porpadour 
style. 


A Centralized Rivet-Heater 


lovice by which a 


rivets 
are placed in a compartment in which 
they are all heated together, and de- 
livered, ready for the workman, instead 
‘of having the workman wait for them. 
From the furnace to the works the 
riveta can be conveyed by small motor- 
truck or aerials in from two to five 
minutes. ‘They will retain their heat 
fone and a half hours. 

Shipbuilders, boller-makers, and 
builders of steci structures will al bene- 
fit by this invention. 


Making House-Wrecking Easy 


FAOUSE-WRECKERS recently saw 
‘new tool tested, which is designed 
not only to save time, but also to pre- 
‘vent the lumber from being split prying 
itapart. 

‘The invention is that of a carpenter, 
William Henry Rich, of Wrentham, 
Massachusetts. It consists of a handle 
twenty-six inches long, one end of which 
terminates in a wedge-shaped part. 
‘The opposite end has a claw and a 
metal connecting bar. 

"When a board is to be pried from the 
support to which it is nailed, the head 
of the tool is placed under it. The 
leverage of prying is increased, und the 
pressure is distributed by the balance 
this “double-pronged” head affords. 


This Spoon Acts as a Straw 


‘OU don't need a straw with this drink, 

of that ice-cream soda. The handle of 
the spoon, being hollow, serves as a straw. 
Eat the ice-cream or the crushed fruit with 
the spoon, then draw up the delicious liquid 
through the hollow handle. 

‘The spoon is made entirely of glass, and 
at the back of the bowl there is a small 
opening through which the liquid is drawn. 

‘Be careful, though, to prevent the small 
tube from becoming clogged. 
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Reading Can Be Enjoyed When 
Wearing This Headlight 


OFTEN you may wish to make notes 
‘with peneil and paper, or to read 
when suitable illumination is not at 
hand, ‘Then the “*head-lamp,” invented 
by Charles 8, Burton, of ‘Oak Park, 
Miinois, becomes serviceable, 

It consists of a bull and socket con- 
nected with a battery which can be 
carried in the pocket; ashade to protect 
the eyes from the rays of light; and a 
reflector to throw the rays downward 
tupon the book or paper held in a pe 
tion for reading. ‘The reflector und 
eye-shade are designed to be folded 
together to protect the lamp when not 
in use, 


Run Your Own Side-Wheeler 


HE side-wheeler, though obsolete 
‘as a steamboat, in quite new as 
hand-propelled craft. A. satisfying 
speed can be made in this boat and it 
can be managed with little troubl 
hence the new invention is very popular. 
‘A crank in each side turns the wheel 
by a simple arm movement, and the 
boat ean be sent on a forward, back- 
‘ward, or a turning course at will, 
‘Walter Johnson, of London, England, 
in the inventor. The boat is known as 
the "“paddle-boat provides all 
kinds of sport on ‘or stream. 
In Bngland 
come a keen rival of the punt and the 
rowboat, owing to its speed and easo 
of manipulation. 
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To Hitch Horses Humanely 


ONG iron rails have been installed 

‘along the wharves at San Fran- 

cisco for hitching the big truck-horses 
left standing by teamsters. 

"The traces are fastened toa long 
stout bar, and the horse stands as if 
hitched to a wagon. The reins from 
the bit are also tied to the bar. This 
probably leads the horse to believe 
that it is merely waiting to be driven. 

‘The use of the hitching-post, oF 
1 weight, keeps a horse's head in a 
‘more or less confined and cramped 
position, and is less humane than this 


loved animal, that this de- 
‘vieo will be welcomed. 


Freeze Milk and Find 
the Water 
A SPECIAL apparatus has 
been constructed by Dr. 
Hortvet, at the laboratory of the 
Minnesota State Dairy and Pood 
Commission, by which the 
amount of water contained in 
‘sample of milk is determined by 
the milk’s freezing-point 
‘The unadulterated milk of a 
healthy cow freezes at thirty- 
degrees Fahrenheit. ‘The ther- 
mometer us 
degree a0 ar 


magnifying-glass 
‘mercury atopa tell the mill's temp 


contains # scale of exch 
tly magnified that minute 
fractions of xn inch ean be read with @ 

‘The point at which the 


An Odorless Garbage-Burner 


SUALLY one does not like to 
‘burn garbage near the house be- 
cause of its disagreeable odor. Now 
comes a home garbage-burner, which 
fs placed beside the gas-range. 
It is gas-burning, and has a draft 
to carry away all the unpleasant 
fumes. 


A Fettered Watermelon 


“TiS watermelon got mixed up with an old bicycle 
‘wheel when it was young, and it grew up fettered 
with the wires. Although its shape was affected, its 
size was normal and its flavor was not impaired. 

“Warmed by the sun and wet by the dew," the 
watermelon grew, despite the resisting wires. One of 
the spokes ean be seen on the point of breaking. 


Correcting a Cow’s Bad Habit! 


“TRANGELY freakish as it may 

‘seem, some heifers feed upon their 
own mill, thus depriving the farmer 
of the valuable product. J. Luther 
Emerson, of Frankfort, Kentucky, has 
patented a “cow-weaner” that breaks 
this habit. 

‘The weaner has a stiff collar that 
fits tightly round the cow's neck and ia 
so arranged as to prevent the animal 
from reaching argund. One large bow, 
encircles the portion of her neck near 
the shoulder, while a smaller 
embraces the neck near the head, 
‘The two bows are joined together 
with two V-shaped strips of metal, 

extending six or eight 
inches beyond the rear of 
the bow. 


This New Sadiron Is 
a Roll 


T took Abraham Max Holte- 

‘man, of Brooklyn, New York, 
to discover from experience that a 
new atyle of fron would be a relief 
to the presser, no he invented one. 

With the ordinary light iron, 
all the pressure that counts i the 
strength of the man who moves 
the iron. ‘The new sadiron con- 
sists of a roller, heated by resist 


ance coils, and a flat section, alsa heated 


An electric awitch manipulates the 


motor that maves the heavy tron over the 
cloth 
cary movement of 


In this way pressure ax well as 
iron is provided, 


4 ee 
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New Jobs 
for the Old 
Wax Figure 


GONE is the lay figure 

with the far-away stare 
and the painted black hair 
that glistened like patent 
leather, Gone, too, the ill- 
fitting suit of hand-me- 


epitomizing what Broadway 
considers ‘class’ in beauty 


| downs, marked “Take me 

|| home ‘for $10," that the 
figure us 

| tocratic 


that new Paris gown 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Cold-Storage Fish 


JOLD-STORAGE eggs have been found 
to be palatable. Now we are pre- 
sented with cold-storage fish. Those who 
‘already eaten some say that it tastes 
just the same as fresh fish; and chemists 
‘say that the food constituents of the fish 
49 not seem to be affected by the months 
of freezing. 
If the fish are frozen promptly when 
they are caught, they will remain the same 
Tor at least a year. 


Many Shoes Made from One 


TWHIEN 4 Mexican automobile refuses 
to wear an old shoe any longer, the 
‘shoe is sold for a few cents to a poor native; 
‘whereupon he and his faraily wear 

Hie cuts the shoe into thick slices whieh 
vary according to the size of the family’s 
feet; thus out of one shoe he makes many. 
‘They retain thelr natural shape and are 
bound around the feet with thongs. Tn 
rainy weather non-skid shoes are worn by 
same of the more prosperous natives, 


Davy Jones’ Rich Cargo 

A DIVER was sent down recently at 

New York to locate a case of ma- 
chinery that hud fallen into the river. Ax 
soon as he reached the bottom he signaled 
that he wished to come up. 

‘When his helmet was removed, the first 
thing he said was, “What's the number of 
the ease?” ‘There were #0 many casos at 
the bottom of the river that he didn’t 
Know which one belonged to his em: 
ployers, The amount of cargo that is lost 
Inlowding and unloading ships is enormous. 


Use Your Weather Man 


"THE, American Meteorologial Society 
has formed a Committee on Corpora~ 
tion Membership to bring before pro- 
fessional and business men the reasons why 
they should become patrons of the society. 

‘The more funds the American Meteoro- 
logical Society has, the better it will be able 
tocarry out its aims, especially in fostering 
meteorological instruction and research. 
Are not the possibilities of being able, for 
‘example, to make seasonal forecasts, or to 
predict the path and speed of a’ West 
Tndian hurricane, or to know beforeband 
where and how much snow wil fall in a 
‘winter storm, worth the expenditure of 
considerable sums of money? 


A Three-Handed Watch 


JEW YORK state hus two kinds of time 
railroad time and daylight-saving 
time. ‘There is an hour's difference be 
‘tween the two, and travelers find it hard to 
remember which is which. 


Mr. E. A. Benard, a watchmaker of 
Little Falls, New Y@rk, would solve the 
problem by riveting @ Second hour-hand 
to the original one so that they are spaced 
exactly one hour apart. He would paint 
the new hand red, label it, and thus 
eliminate confusion. 


Turkish or Greek Tobacco? 


MOST of the tobacco for which Turkish 
AMI cigarettes are famous is really Grecian 
tobacco, grown in Grecian Macedonia or in 
‘other parts of New Greece, namely 
Cavalla, Xanthy, and Yaka, as well as 
‘Thessaly and other parts of old Greece. 
The little real Turkish tobacco in use 
comes from Samsun, Trebizond, and the 
coast of the Black Sea. About eighty per 
cent of the tobacco in so-called Turkish 


foaly about twenty per cent Samsun, 
This doesn't mean that cigarette-makers 
tie about their tobacco, but simply that 
‘her posseasions to 


would smell as cigarettes 
sold as “Greek” ought to have just as fine 
fan aroma. If we must think of tobacco 
feographically, then Tet us call by its 
right name, 


Safety of Acetylene Gas 


[N,,the oxyacetylene-welding fame the 
combustion of the gas (acetylene) 
thorough and complete by reason of the 
flow of pure oxygen used in burning it. 
Even if this were not the ease, the welder 
might inhale a mixture of acetylene and air 
without encountering any injurious fumes. 
George Gilbert Pond, Ph. D., profesor of 
chemistry at the Pennsylvania State Col 
lege, in his excellent bulletin on calcium 
carbide and acetylene, reassures his readers 
with the remark that acetylene fas is "so 
free from deleterious quality that leaving 
a jet open in a living-room for a week ine 


volves no peril to human life. 

The “deadly fumes” arising in brase 
welding, where these have not been pre- 
vented from escaping by the use of proper 


of the zinc contained in the brass. Brass 
is approximately sixty per cent copper and 
forty per cent zine. When heated to a 
point of fusion, unless proper precautions 
fre taken, a part of the zine will escape in 
the form of white smoky fumes, the ehemi- 
cal term for which is “zine oxide.” | Brass 
‘will give off these fumes at a fusing tem- 
perature, if an effective preventive, such as 
the proper fax, is not employed, no matter 
what the source of the melting heat. 

Oxyacetylene is generally used in the fas- 

and welding of metals because of its con- 
venience, economy. and its remarkable 
property of localizing a sufficient intensity 
fof heat within the range of the work to 
which it is directly applied. 

» 


Renewing Old Automobiles 


“THE more expensive automobiles are 
characterized by a fineness of work 
manship that their owners litle appreciate, 
Parts sometimes fit together with an 
error of only a ten thousandth of an 
inch. ‘The result is wonderful smoothness 
cof running. But when the parts wear 
away they must be serapped—at least, 
‘that has been the practice in the past. 

Major B. M. Thomas, of the British 
stitution of Automobile Engineers, now 
calls attention to a method of saving 
much of the money that scrapping entails 
by anew method of building up the worn 
parts by electro-deposition, A worn part 
fs plated with a layer of metal that is not 
only hard, but that needs no heat treat- 

A ‘little grinding, and the part is 

ready to be instatled, ‘The plating forms 
aan integral mass with a part on whieh it is 
deposited so that it cannot be separated 
‘The plating can even be case-hardened; it 
penetrates into the metal beneath, 

Owners of motor-truck fleets, whose 
repair bill for new parts must run into the 
thousands during the year, will now be 
able to save money, 


Mosquitoes Dislike Swamps 


RECENT experiments prove that, con- 

trary to the general belief, mosquitoes 
do not thrive and multiply in foul, stax- 
nant water. In fact, mosquito larvae actu- 
ally lose vigor and die when surrounded by 
decomposed vegetation. 

‘Whether this is due to bacterial action 
fon the larvae or to an excess of injurious 
igus due to the decomposition, has not been 
ascertained. At any rate, swamps are not 
guilty of encouraging mosquitoes, and 
Clearing these swamps does harm. 


Wood from Dead Trees 


‘OOD that is cut from sound dead 

trees —is it as good as wood cut {rom 
live ones? Many buyers are prejudiced 
against dead wood, but there seems to be 
no reason for it.” The Forest Products 
Laboratory says that there is no way of 
distinguishing the dead from the live after 
‘the trees are sawed into lumber. 

‘Of course, dead trees that have been 
allowed to stand too long are apt to become 
‘decayed or infested by wood-boring insects. 
But trees that have been dead only ashort 
time yield strong, lasting lumber. 


The Steel Slug that Exploded 


ONE say an employee of an electrical 
manufacturing company whose job it 
‘was to superintend the hardening of slugs 
‘of Sanderson carbon steel —used as plungers 

‘making genelite, a new self-lubricating 
metal—drew a slug out of the electric 
furnace, quenched it in a tank, and then 


held it in his left hand. As he was about 
to teat the hardness of the slug with rasp, 
Ii attention was distracted. 

‘At that moment the end of his rasp 
tapped the flat end of the slug. Tt flew 
to pieces with the erack of a pistol. One 
piecesailed past his ear, another flew straight 
up, and the remaining two dropped back in 
the tank. 

‘What is the explanation? Probably the 
slug, which was about four and one half 
inehes long and four inches in diameter, 
cooled a degree too quickly on the outside, 
0 that the heat-expanded core exerted 
surface tension so unusual that the 
slightest touch at the exact moment pro- 
duced a violent fracture. There was 
evidence of core strain in the fragments. 
This Is a unique accident, 


New Uses for Damaged Fruit 


HEN such stuff ay garbage can be 

made over into useful products, why 
can't damaged oranges and lemons be put 
to, good use? 

‘There are already several by-products 
of the orange and lemon, but. the Cali 
fornin fruit-growers are looking for more. 

Calls-—as the damaged fruits are called — 
fare rich in oil and citric acid. ‘They should 
be worth nearly ax much as their more 
healthy brothers, 

‘A research laboratory has been estab- 
Jahed at Corona, California, 9 find new 


Hath Music Charms? 


0 all animals like muste? ‘The best way 

to find out is to go to x xoo with a 
‘musician and stage a recital. Recently a 
Violinist played for the animals in the 
‘London 200 and the effect of his music on 
‘the various animals was very interesting as 
fan experiment. 

‘Snakes, lizard 
most appreciative: 
land swayed; others crept up close to the 
Violin’ and. listened, enchanted. Bears, 
aheep, wild hogs, bisons, and zebras were 
all mildly interested. But the wolves, 
foxed, and elephants fairly snorted with 


ie 
‘The monkeys were divided in their senti- 
mente: some nodded eagerly, and listener 
‘others scowled, and turns 


The Menace of Dope 


‘OW many drug addicts are there in 

the United States? Estimates vary 
from 200,000 to 400,000. According to 
the committee on the narcotic drug sit- 
uation in the United States, all estimates 
are to be distrusted. ‘Thus in July, 1919, 
there were 6741 registered drug addicts in 
the greater city of New York—many fewer 
‘than the actual number. 

But, however incorrect the estimates 
may be, they become alarming when they 
are analyzed. 

‘Thus twenty-three per cent of 3500 
registered addicts in New York city 
proved to be chauffeurs. motormen, and 
drivers. That throws a ray of light om the 
real menace of nareotie drugs. 


What Frightens Fish 


“G TOP talking~or you'll scare the Ssh! 
Many a fisherman has whispered this. 

4s it really true? Can the fish hear your 
Experiments have satisfactorily proved 
that sound made in ghe air is almost en- 
reaches the surface 

is doubtful whether 


‘What does disturb them when you talk 
is the usual accompanying movements. If 
you move your feet slightly when you 
speak, the noise your feet make against the 
bottom of the boat is plainly heard by the 
fish in the neighborhood. After siting still 
for a length of time you are apt to relax 
and move your body slightly. The fish 
hear every little movement through the 
bottom of the boat. 


Everybody Flying in England 


JN. site of England's recent aieplane 
sales, reports show that her civilian 
Aying is increasing faster than ever before. 
More than four hundred commerci 
planes are now in use; in six months’ time 
they have carried more than sixty thourand 
paseengers. 

Tn America, aviation is still considered a 
daring sport by mort people. Commercial 
fying is almost non-existent: and very few 
people have flown at all. Vet statistics 
have proved over and over again that the 
number of airplane accidents is no larger, 

‘than automobile and 


‘When the lip-tick containers are polished, 
slorinumm dust accumulates. Mixed wit 
oper quantity of air and ignited, 
‘aluminum dust is about as explosive as 
illuminating gas. A spark from a piece 
of wire that had somehow worked its way 
nto the suetion fan ignited the dust from 
the finiahed machines and caused an ex- 
plosion im the factory. Six girls were 
Killed and six others injured. 

‘The only scientists who seemed com- 
petent to handle and study the case were 
the grain-dust explosion experts of the 
United States Department of Agriculture. 
"To thom the industrial commission of Wis- 
cconsin has turned for advice. 


Identifying the Birds 


WH hasn't heard the story that some 
birds mate for life and that others 
return to the meet sites of yesteryear? 
‘Who was the man that first made these ob- 
servations? On what did he base them? 
"To find out just how much there 
these familiar bird stories, the Biological 
Survey of the United Statee Department 
fof Agriculture will continue the work 
inaugurated by the American Bird Band- 
ing Association. Birds are to be trapped in 
large numbers. Afterward identification 
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bands are to be placed on their legs, and 
the birds are to be released. Subsequent dis- 
‘covery of the banded birds, when trapped 
‘or killed, will reveal their movements 


What Shall We Do for Wood? 


NO. one is more keenly alive to. the 
#N shortage of paper than the publisher 
of a periodical or a newspaper, But even 
hhe does not realize what inroads he is 
making into our forests. According to Mr. 
, Price-Green, Industrial Commissioner 
‘of the Canadian National Railway, the 
newspapers of New York city alone con- 
sume the equivalent of more than nine 
thousand spruce-trees daily. 

‘And yet, it is not the printing indus. 
try that consumes the most wood. In lum- 
ver, thes, and firewood the United States 
‘uses up one hundred billion feet a year. 

‘The total standing timber amou 
more than twenty-five hundred billion 
trees, Unthinkable an this quantity my 
appear, it will be exhausted at the present 
rate of cutting within fifty years. Alreidy 
‘one half of our timber comes from Canada, 
and that cannot continue forever. 


Potash that Contains Borax 


POTASH, heenuse of its alkaline quali 
ties, is often putin the noll to neutralize 
fit is obtained 
‘and now the 
Department of Agriculture finds that the 
potash in Searles Lake contains at least 
ten per cent of borax! Some samples 
showed twenty-three per cent of borax, 
‘And borax is injurious to erops. 
‘There are several potash companies oper 
ating in the Searles Lake district and they 
will undoubtedly have to find a new mar- 
eet for their product. 


Airplanes Make Clouds 


HIPS were auccesafully hidden from the 
‘enemy by smoke screens during. the 
war. How about airplanes? Can they 
id make theraselves 


‘The Government finds that airplanes 
‘actually do create small clouds by. their 
‘swift passage through the atmosphere, 

‘A temporary condensation of the atmos- 
pherie water vapor is caused and, under 
favorably moist conditions, clouds are 
formed. 


Where to Buy Wild Animals 


HE wild-animal business has been 

principally in German hands for may 
years. But now England has stepped in— 
Fguratively speaking—and is taking the 
Wildanimai “business “away from. her 
Tormer enemy. Anew company’ hie been 
formed in London which claims that it ean 
Procure, within reasonable time, any 
‘tuimal desized, 

“The animals are well cared for ftom the 
time they are captured until they reach 
the buyer. “They are given plenty of good 
food to eat and are kept in clean, sanitary 
tes." you want baby hinders, et 


More Speed for the Movie Camera 


Even a cannon-ball can be trapped by this extra- 
ordinary invention of a French cinematographer 


(HE operator of the ordinary moving- 
picture camera is often called upon 
to record the movements of a bird 

for an animal that is moving with lashlike 

rapidity. 

‘The Akeley camera is specially 
constructed and admirably adapted 
to this branch of rapid photography 
Tt has connecting joints 0 cas! 
‘manipulated that the lens can be 
pointed in any direction without 
missing the swiftly moving image of 
‘the wild denizen of the forest. But 
thousands of other cameras are in 
use that are only occasionally called 
upon for this kind of photograp 
and, not being adapted to such rapid 
following of the photographie object, 
the results are likely to be jumpy 
‘complete failures. 

How ean the ordinary 
moving-pieture camera be 
‘adapted. to this require- 
ment when itis badly 
needed? 

‘An invention of Louis 
Junot, of Vincennes, 
France, has already solved 
the problem of passing a 
film with sufficient speed 
through the camera to 
pictures at the rate 
hundred and fifty a 
‘second oF faster. 

‘Ordinarily the swift 
passage of the film eurried 
by the teeth that engage 
‘the perforations on each 
tide causes the flm to tear. 
But this invention intro- 
duces two revolving rolls, 
‘or drums, around whieh 


the film is drawn before it 
is wound around the reel, 
so. that in cameras 


equipped for this ultra- 
rapid" photoeraphy the 


guiding of the 
follow the object, which 
may be passing ‘rapidly 
‘out of the field of view. 
‘And now this problem has 
heen settled in an astonshinely 
simple manner. 

The camera is placed in a 
fixed position, “and a long 


bird or animal that is to be 
photographed, is attached to 
the camera by a long, flexible 
bellows. To support this, an 
extension board has to be used. 
In front of the lens, on a mov- 
able support, isa mirror, whieh 


In order to follow the re- 
flected image, to be sure that it 
is) projected’ upon the film 
through the camera lens, a 


‘Sighting through the 
sie finder and turn 

ig the mirror to fol- 
Tow therabbit'suntics 


By Lawrence Whiting 


simple view-finder is mounted 


‘venient place. One operator looks into the 
view-finder and turns the mirror to follow 
the object. The image is thrown into the 


Fitting the mirror ia front of the 
fens of the ultra-rapla moving: 
picture camera. ML George | E. 
Eabrely, the French cinematographer, 

this useful device, whic 
‘opens new elds in. motion:pleture 
Photography, and which can be 
Sdapted to any camera 


the bird in Now the bied 
pce with proaches the c 
‘teeple fra 

fn the foreground. and the fast ‘flim 

Two hundred end mechaniam give 

fifty pictures a sce- every phase of the 

od Gre made bard's swift motion 


Jens and is projected upon the film. The 
other operator turns the crank of the 
‘The ordinary camera equipped for mo- 
tion-pictures has an extremely short 
focus, and this produces yery small 
images which are only enlarged on 
he screen in proportion to the whole 
field of view. A flock of birds would 
appear merely as a fluttering mass, 
the individuals too amall to be seen 
distinctly. 

But when the long-focts camera ix 
wwsed, the birds ean be caught on the 
wing 8 they approach in the dis- 
tance. The mirror is sighted and 
‘warned quickly to follow the swiftly 


flying birds as they draw near. Like 
4 telescope It eatehes them when too 

far away to be shown 
with the ordinary lens of 


fera, and magnifies. them 
as ‘they pass overhead, 
‘The whole flock may be 
too large to be included in 
the field of view, but some 
of the individual members 
will be enlarged #0 that 
tails of their wing struce 
‘ture can be observed. 
‘There are educational 
possibilities in this inven- 
tion only to be appre- 
ciated when it. is tried 


pt 
hidden in 


wwuitable 
“lind” and having. ita 
reflecting, mirror properly 
adjusted, becomes an im 
portant.’ part of the 
naturalist’s equipment. 
Concealed among the 
Teaver he follows the swift 
of a deer or the rapid 
ight of « gnu, of a aet 
‘At a. distance whieh 
‘would be far too great for 
distinct photography, the 
telescopic eamera bags the 
same. As the speed of the 
moving object is: magni 
fed in proportion to the 
size of the image, a rapidly 


feach exposure. Otherwise the 


or deer, would 


George E. 
Labrely, the French cinematog- 


rapher.’ It ean be attached 
to any motion-picture camera. 
‘The long-focus, lens provide 
an enlarged or “close-up” m= 
age of the bird in flight, and 
this, with the extension, ean 
be attached to the ordinary 
apparatus when it is to be 
used for ultracrapid:photor- 
raphy. 
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The Wonderful New All-Metal Monoplane 


As revolutionary as the first iron ship 


FLASH of fire, a 
cloud of smok 
down comes 

‘wood-and-cloth airplane, 
a burning mass. Nothing 
‘of the kind can happen to 
‘the new all-metal mono- 
plane, the latest inno- 
vation in aircraft. As 
solid as a battleship, and 
covered with corrugated 
sheets of metal, the mono- 
plane looks too heavy to 
fy. 
“If that airplane will 
fly, a battleship will fy,” 
Colonel W. N. Hensle; 
Jr, said to the pilot who 
‘was about to take him for 
f flight in one of the huge 
metal monoplanes which 
he saw while in Germany. 
Tmagine an all-metal mon- 
oplane having a wing- 
spread of one hundred and 
thirty feet, and weighing 
eight tons! 

The astonishing fact is 
that this heavy-looking 
machine will not only fly, 
but will fly with greater 


economy of fuel, will fly faster and 


By C. Dienstbach and L, J. Wilson 


Why Wasn’t This Done Before? 


HE world almost laughed when the all- 

‘metal airplane was proposed. We say 
“almost,” because the spectacle of a man 
perishing in a machine that is one roaring 
mass of flame was too tragic an occurrence 
to cause mirth. 

Now comes Dr. Junker with a new scien- 
tific study of resistance in the air. He dis- 
covers new facts. He shows that the all- 
metal machine is not a dream by building 
one, the practical results of which make it an 
eye-opening success. 

Several weeks ago the staff of the Popular 
Science Monthly made a flight in this revo- 
lutionary machine. The present article is 
written as the result of that flight and of a 
critical study of the JL6 monoplane. 


Passengers at an average speed of 112 


‘The propeller drives the 
machine instead of driving 
the air. 


thinks. To imagine tons 
of metal flying in the 
ethereal ocean overhead is 
not attractive to those 
who like the security of 
having nothing heavier 
than a cloud above them, 
Yet, when the weight of 
these all-metal machines 
is compared with that of 
airplanes of wood and 
cloth, and when the factor 
of relative strength is con- 
sidered, the metal ma- 
chine is both lighter and 
safer. Not only ean it 
withstand severe atmos 
pheric conditions, but it 
suffers less damage in case 
of a bad landing. In the 
‘wooden craft the machine 
upon crashing is often 
splintered, Comparisons 
between these and the 
metal planes used in the 
war show that the factor 
of safety to pilot and pas. 


sengers was on the side of the metal 


with three times the efficiency of 
other machines of its weight and size. 
‘What, makes possible such a seeming 
miracle? 

Dr. Hugo Junker, the maker of air 
craft and all-round genius of invention, 
found, by a series of wind-tunnel ex- 
periments, that he could, by the 
utmost 


great stresses and strains and yet 
possess the power of cleaving the air 
in flight. It is an adaptation of this 
Junker design that John L. 

‘Larsen brings to this coun- 
try in the JL6 monoplane, 
a machine having a wing- 
spread of nearly fifty feet 
and weighing 2245 pounds. 


The Fastest Machine 
of Its Size 


‘The utter absence of all 
exposed structural fea~ 
tures, such as wires, struts, 
and bracings, reduces the 
resistance to such an ex- 
tent that the huge metal 
bird cuts through the air 
with the ease of a gigantic 
eagle, What. flying-ma- 
chine of wood and cloth 
will earry from six to eight 


miles an hour, making use of but 160 airplane. ‘The lesson of the steel 
horsepower? ‘This is only one of the railroad-ears 
many wonderful possibilities demon- repeated. 


strated by the JL6 all-metal mone- 
plane. 

‘The propeller, driven by a high- 
power engine used in the typical bi- 
plane, churns up an enormous wind, 
strong enough to bend backward one’s 
arm held outside the protection of the 
wind-shield. But if one puts his arm 
outside the window of the JL6, he is 
surprised to find so slight an air-stream. 


What Makes It Light 


In the new JL6 monoplane the thiek 
curve of the wing provides great lifting 
power. Therefore landing becomes 
possible at a speed of about forty or 
fifty miles an hour. The strength of 
the wing depends upon the simple 
cantilever construction of tubes and 
irders, which makes a 
tremendously strong frame 
within the covers of the 
corrugated sheets of alu- 
minum alloy. In the 
thickest part of each wing 
near the side of the body 
are the gasoline-tanks, 
their position providing 
another factor of safety. 
The JL6 carries from 
six to eight persons, in- 
cluding pilot and.” me- 


chanic. It completed a 
non-stop flight from 
Omaha to Lancaster, 


Pennsylvania, a distance 
in the air of about twelve 
hundred miles, at an aver- 
age speed, against a cross 
head-wind, of 109 miles an 
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‘hour, and.consumed 105 gallons of 
gasoline in the trip. This flight was 
about four hundred miles better 
than the previous non-stop record 
in the United States. 

In altitude climbing, the mono- 
plane carried five people to a height 
of twenty-two thousand feet with 
an efficiency fully triple that of any 
airplane of today. In shother 
flight it went from Atlantic City to 
‘New York with five passengers, one 
of whom weighed 277 pounds, and 
with 143 pounds of baggage, reach- 
ing an altitude of 20,600 feet, and 
establishing a world’s record for the 
passengers carried and horsepower 
used. It was equipped with 
Mercedes 160-horsepower engine 
and covered the entire distance in 
eighty minutes! 


Cheaper than the Railway 


‘The cost of air travel is totally 
revolutionized by the economical 
accomplishment of the record non~ 
stop flight from Omaha to Lan- 
caster. Allowing 34 cents gallon 
for gasoline, the fuel consumed 
amounted to'$35.705 the cost of the 
oil used was about $4.80; total cost 
for these, $40.50. ‘Three people and 
baggage were carried. When allow- 
tance is made for the money in- 
vested, for depreciation and wear, 
for wages, ete, the actual trans- 
portation cost would compare with 
the regular railroad fare for such a 
trip, and pay attractive dividends on 
the ‘investment, Contrasted with a 
similar trip in an automobile, the ex- 
penses are surprisingly light, consider- 
ing how long it would take the auto- 
mobilist to make the trip involving 
stopovers on the way. What an 


speed laws! 
‘The material used in metal aircraft 


construction, “‘duraluminum,” eon 
tains more’ than ninety per cent 
aluminum, alloyed with copper, mag- 
nesium, and manganese. Weight for 
‘weight, a tube of this metal can be 
made three times thicker than one of 
steel, This means that any slight 
local fracture, such as a dent in the 
metal, would have less effect than the 
same imperfection in a thin tube of 
steel of similar weight. In the air the 
wings of an airplane are subjected to 
enormous strain. A serious defect 
would cause a structural tube to give 
way when too great pressure is thrown 
upon it. Thus a decided advantage 
seems to be obtained in the use of 
thicker material, and for this “dura 
luminum” is better than steel, though 
steel will withstand a greater weight 
than duraluminum, Other alloys of 
aluminum are also used in the con- 
struction of aircraft. 

Only the brainwork of a genius 
could have so perfected the design and 
made it conform to the material used 


‘The aluminum “hawk” speeds through the air at two milles a minute, 


Here it 


is carrying passengers over the picturesque Potomac inthe vicinity of Washington 


in its construction, in the making of 
this aeronautic wonder. To make the 
wing design successfully meet the 
material, Dr. Junker had to make a 
correction of the established Eiffel 
tables, which up to this time had been 
‘used in the design of aircraft. ‘This was 
‘accomplished by means of the wind- 
tunnel experiments. It resulted in the 
birdlike features, in which everything 
tapers toward the outer ends, a feature 
absent in other airplane designs be- 
cause the novel wind-tunnel tests 
Proved it permissible. 


How It Feels to Fly 


‘Traveling in this remarkable body 
of the metallic hawk affords novel 
sensations, even to one who has made 
flights in other types of aircraft. The 
comfort of the surroundings, the pos- 
sibility of conversation, the absence of 
the terrific wind experienced in an open 
“ship,” the angle at which the pilot 
banks on the curves, seeming to 

‘swing” the earth, produce curious 
feelings in the passengers. There is 
such a strange mixture of the normal 
and the abnormal. Here you sit in the 
midst of usual surroundings. You 
Jook out of the window and suddenly 
see the great dark platter of the land- 
scape rise up into the sky. You look 
‘out of the other window and see noth- 
ing but sky. ‘Then the realization that 

os 


you are aslunt with the vertical comes, 
over you. It is a queer feeling. 

To all these actual impressions and 
observations there is « most significant 
scientific foundation, Well may the 
flying-machine be an apparently heavy 
and clumsy object if we know that the 
‘wings can carry twice as much weight 
& square foot as those of other air- 
planes, This means they are twice as 


around it and will never stir except 
when the body and wings cleave the 


air in a certain way while flying. No 
‘wonder you feel an unreasonable ap- 
prehension about being supported two 
thousand feet high by a pedestal of 
metal as unlike a parachute as possible, 
But is it possible that such a thing 
supports more weight at less power— 
160 horsepower for six men and a 
supply of eight hours’ fuel, and flies at 
the same time faster ‘than other 
machines, yet lands at forty-five or 
fifty miles an hour? 


Science Supplied a New Airplane 


‘The answer is: the wind tunnel. Tt 
is the proved road to all real progress 
in aviation. Why did the Wrights 
fly? Because they built their own 
wind tunnel and discovered that all 
previous formulae were incorrect. 
Junker treated Eiffel’s tables as the 


Wrights treated Lilienthal’s, though 
the latter were a marked improvement 
over Langley’s and Maxim's. The se- 
cret of the Junker monoplane is all ex- 
pressed in the words real streamlining. 
In this machine the thick-set, roomy 
body cleaves the air more smoothly 
than the overslender fuselage with its 
cramped quarters, 


gains speed in spite of the drift pro- 
duced by the wing-curve. The ab- 


sence of wires, struts, and bracings ex- 
posed to offer resistance saves sixty 
per cent of the propeller’s efficiency, 
while the wing-drift eosts ten per cent 
—leaving fifty per cent advantage over 
other types of wing structure. Fifty 


Popular Science Monthly 
added to the resistance of struts and 
‘wires, and also the inefficiency of the 
‘wings at steep inclination, uses up the 
momentum and the machine soon 
‘comes almost to a stop, losing thereby 
control and support. The high lifting 
power of the wings relieves this state 
of affairs which is so aggravated by 

turning, beeause 


‘The wings like 
wise have no use- 
S resistance, 


in that their high 
lifting power 
genders an ab- 
normal drif 
But this is a 
small saerifice 
that even pays 


cause 
tremely arched, 
or cambered 
wings may be 
usefully driven 
through the air 
ut @ greater in 
clination than flatter wings. If high 
lift is required at relatively low speed 
—landing speed—the inclination is 
increased. With slightly eambered 
wings a point is all too soon reached 
where steeper inclination only in- 
creases the drift, while the lift remains 
unchanged. The Junker machine 


N_ some of the great farms in 
‘Texas they are now singeing 
the sharp, hard stickers off the 
Prickly pears, so this peculiar variety 
of fruit can be fed to the cattle. The 
growth of this large pear with its ugly 
"stickers" is limited to the desert 
sections of the South. 
The spiny growth of the prickly 
pear is removed wholesale by the use 
of a large gasoline torch. A powerful 


wires and struts reduces the head resistance of the metal monoplane. With 
1 one-hundred-and-sisty-horsepower engine it makes high speed carrying eight people 


per cent of the resistance offered by the 
‘exposed wires and struts of other types 
of aircraft are eliminated in this re- 
markable monoplans 

In the JL6 it is possible to turn 
safely while steeply ascending. In 
other types of machines this is danger- 
ous because the resistance of climbing, 


the centrifugal 
force is added to 
the wing load, 
and makes this, 
feat possible in 
the — wonderful 
monoplane, 
The rule usu- 
ally given stu- 
dent pilots by 
theirinstructors, 
“Never attempt 
a sharp turn 
while ascend- 
ing,” thus does 
not apply to the 
all-metal, mono- 
plane, With the 
ease of a giant 
bird it ean make 
a corkscrew 
series of spiral 
turns while climbing eloudward, 
Speed, safety and comfort are the 
principal factorsconsidered by the trav- 
‘eling public. Cost of transportation 
insecondary where a man’s time is very 
valuable; but aerial transportation 
rates will be cheaper assoon asthemeth- 
od of traveling beeomes more popular. 


the Prickly Pear Fit for Cattle 


portable torch has been devised by the 
Department of Agriculture, and by its 
use the heretofore useless fruit has 
been made to serve a purpose, After 
the pears are put under this treatment, 
the eattle can be turned into the field, 
where they may eat their fill of this 
large, juicy member of the pear 
family. 

Another method of treating these 
pears to render them harmless is 


by putting them through a chopper. 
Scientists of the Department of Agri 
culture who have made a study of the 
prickly pear, find that it is more 
digestible when it ix chopped up. 

Experiments now being conducted 
along this line may bring the prickly 
pear from the status of an undesirable 
citizen of the desert to a law-abiding 
individual worthy of being developed 
and raised for cattle feed. 
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Next Winter's Snow © 


How the Popular Science 
Monthly would keep city 
streets clear in winter and 


save millions of 


EW YORK failed miserably in 

its attempt to cope with the 

masa of snow that clogged its 
streets in February, 1920. In fact, it 
hhas always’ been more or less helpless 
in the face of a heavy snowfall. It 
takes days to clear the streets after a 
storm. Last winter it took weeks, 
because New York was overwhelmed 
by a blizzard. 

Street-car lines stopped running. 
Horse-drawn vehicles and —motor- 
trucks were stalled in narrow streets, 
and behind them collected a long train 
‘of vehicles, waiting hour after hour 
until shovels slowly dug out the 
cork that stopped the neck of the 
bottle. 

Clerks and factory employees had 
to walk to their work. There was a 


dollars 


business loss, which, ( 
according ‘to the 
jerchants’ Associ- 
ation, amounted to 
'$60,000,000 in those 
twelve ‘unforgettable 
days, when snow, 
sleet, and ice blocked 
the streets, Five million dollars a 
day! Such is the price of inefficiency. 
Ten dollars for each man, woman, 
and child—that is what the distribu- 
tion of this $60,000,000 loss means. 

A fire strikes terror. It does its work 
swiftly and visibly. A foot of snow in 
‘a great city is hardly less terrible. How 
many fires have caused a loss of 
$60,000,000 to cities? You can count 
them on your fingers. They occurred 
at intervals of decades. Snow fulls 


‘The little tractor advertived its capabilities, but it 
‘would never have a chance if New York had 
‘developed teal snow-removal plan 


expect it, Yet we never arm ourselves 
against it, 

No one can tell whether we will have 
light or heavy falls this winter, But 
we can prepare for the worst type of 
snowfall that a large city north of 
Washington and east of the Rocky 
Mountains may expect. What we 
‘want is an engineering plan. We want 
that plan now, not when the snow has 
fallen and has been packed down into 
a caked mass by struggling vehicles. 


food shortage. Garbage and ashes every year in our northern cities. We We want a plan that can be carried 


accumulated in piles 
in the streets. Mercifully 
‘enough, there was no seri- 
ous fire; for the Fire De- 
partment could not move 
its apparatus. 


Removing Snow the 
Old Way 


New York's Street-Clean- 
tment has always 
single plan: It 
uses its own forces and 
equipment, and  supple- 
ments them by hiring 
trucks and such unskilled 
laborers as it ean to shovel 
snow into wagons and 
trucks. Fifty cents an hour 
was the price offered to 
these outside laborers last 
winter. Fifty cents an 
hour! And this in the face 
of an unprecedented labor 
shortage, at a time when 
one dollar an hour was 
sniffed at by Italian ditch 
diggers. 

‘A few tramps and human 
derelicts appeared, and 
chopped and shoveled 
lazily. A few avenues were 
cleared; the city as a whole 
was buried in snow and ice. 
And these feeble attempts 
‘cost $5,500,000. 

‘Worse than this was the 


Show This Article to YourMayor 
and Your Board of Trade 


‘This is the fourth of the Popular Science 
Monthiy’s series of articles on business uses 
of the motor-truck. We have made it one of 
the series because streets must be kept open 
in winter if motor-trucks are to be run, and 
the motor-truck can help to keep the streets 
open. 

New York was paralyzed for twelve days 
last winter because it had not adequately 
prepared for snowfalls. It lost $60,000,000— 
about $10 an inhabitant—because it had no 

lan. Maybe your city was paralyzed too. 
f it was, what are city officials doing about 
next winter's snow? 

Read this article on the Popular Science 
Monthly's plan for keeping the streets open. 
If you believe in it, as you must when you 
think of last winter, then show it to your 
Mayor, or your Street-Cleaning Commissioner 
or your Board of Trade—perhaps to all. 
Remember, you pay the bill when the streets 
are clogged with snow. 

The Popular Science Monthly will co- 
operate with any municipality that wants 
to carry out the plan here outlined, by giving 
all the technical information in its possession. 


out as automatically, as 
quickly, as effectively, as a 
fire is extinguished, 

How much does it cost 
to keep the streets open? 
‘Whatever the sum may be, 
it must be appropriated. Tt 
is cheaper to spend $10,- 
000,000 to save $60,000,000 
than it is to accomplish 
nothing by spending 
$5,500,000, as New York did 
last. winter for lack of an 
engineering plan. Money 
plus a plan will solve this 
problem; money without a 
plan will do nothing. 


Popular Science Monthly 
Offers a New Plan 


The Popular Science 
Monthly offers a plan. Tt 
is simple. It will prove 
effective in keeping the 
streets elean in any city. Tt 
is a plan that considers 
snow removal as vital as 
fire-fighting. It involves 
the expenditure of more 
money than has ever been 
spent in the past for remov- 
ing snow. But itis cheaper 
than any plan that has ever 
been tried, because any- 
thing is cheap that will 
avoid a loss of $60,000,000, 
and enable a city’ to feed 


‘when the buses could ran 


itself and to keep its street-cars and 
its vehicles moving. 

‘The essence of the Popular Science 
Monthly's plan consists in removing 
the snow almost as fast as it falls, No 
time must be given for accumulations 
to be packed down, 


Use Plows with Molor-Trucks 


First of all, the city is to be divided 
into zones, and the zones subdivided 
into sections. Every section in a zone 
is to be cleared by a motor-truck 
equipped with a plow. All the 32% to 
Seton trucks of the city are to be 
mobilized at once, when the emergency 
arives, just as fire-engines rush to a fire. 
True, plows do not remove snow. On 
the other hand, they do keep the 
streets clear; the snow pushed aside 
ean be removed later. Keep the 
streets open—that is the first principle 
of the Popular Science Monthly's 
plan, 

‘The idea of employing motor-trucks 
in subdivided zones is not new. Tt has 
been tried, and it has failed because 
human nature was not considered. 
About thirty dollars a day has been 
paid in the past for the use of a five-ton 
motor-truck in snow removal. Too 
little—much too little. What hap- 
pened? When the truck-owner re- 
ceived an offer of fifty dollars a day 
from some merchant bent on making 
the attempt to ship his goods despite 
the prevailing conditions, he ceased 
then and there to remove snow, even 
though he violated a contract with the 
city. 

Clearly, the price to be paid for the 
truck must be 20 high that there is every 
inducement to keep ‘it at work plowing 
snow. 

‘But that is not enough. ‘The motor- 
truck must begin to plow as soon as 
‘the call comes—at two or three o'elock 
in the morning, if necessary. What of 
the driver? Will he respond cheerfully 
‘when aroused in the dead of the night? 


‘Some advocate the snow-plow that is dragged behind a motor- 
vehicle. Such plows were used by auto buses in New York 


‘New York has purchased three hundred and fifty pusher-plows 
for next winter, to be used with motor-trucks; but plows with 


‘out workable plan will not help much 


Not if we know human nature, It 
‘must be maide worth hie while to get up 
‘ax promptly as a fireman when the bell 
in the engine-house clange. He, too, 
must be paid by the eity—paid over 
and above what his employer pays him 
in wages. It may be that the driver 
will earn three, four, even five dol- 
lars an hour while he is plowing snow. 
But the Popular Science Monthly's 
plan takes account of human nati 
something that has always been ig- 
nored in facing this problem of snow. 
Besieles, it is cheaper to remove the 
snow at a high cost than to peck at it 
and not remove it at all. 

When Jones, driver of the A, B, C 
Express Company's truck No. 25, is 
awakened at night and instructed to 
proceed to Section 10 in Zone 2 and 
plow snow, he will go cheerfully to his 
task, because he knows that he will 
make several times as much money an 
hour as he ever made before in his life. 

‘When the emergeney call comes, 
Jones goes to the nearest station of the 
Street-Cleaning Department, gets one 
of the standardized snow-plows, at- 
taches it to his truck, 
and proceeds to his 
district, there to 
place himself under 
the orders of a fore. 
man of the Street- 
Cleaning Depart- 
ment and to remain 
under those orders 
until he is released. 

Unless Jones is 
paid by the city, and 
well paid, in addition 
to the wage that he 
receives from his reg- 
ular employer, the 
truck-owner, neither 
this nor any similar 
plan will succeed. 
‘Human nature must 
be considered—the 
psychology of the 
truck-driver and of 


the truck-owner. We are dealing with 
an emergency, Emergency tasks 
must be paid for at emergency prices. 
Otherwise those who perform them 
will not look upon them as emergency 
tasks. 


The Need of Cooperation 


Contractors, express companies, rail- 
ways, merchants, every firm that owns 
4 motor-truck, must cooperate in 
clearing away the snow. But suppose 
that, even at the high price paid for 
the use of a truck, its owner insists on 
using it in his business? If, in spite of 
adequate payment, according to the 
Popular Science ' Monthly's plan, 
the truck-owner still refuses to co- 
operate—what then? The police must 
step in. 

‘The man who attempts to haul 
goods after a certain depth of snow lies 
in the streets, before the plows have 
had an opportunity of completing 
their work—that man must be sum- 
marily stopped. If necessary, he 
must be punished by the revocation of 
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his license. He must not 
be allowed to pack down 
the snow. If he is not al- 
lowed to operate his truck 
in his own business, he will 
cheerfully use it to earn 
money in clearing the 
streets. 

For a few hours, at the 
most, will it be necessary 
for the police to interfere. 
Some streets will be desig- 
nated as one-way streets, so 
that vehicles may travel 
down the path plowed in 
the middle. Not until the 
plowed snow is removed 
will two-way traffic be re- 
sumed. Last winter no 
wheel moved in either direc 
tion, New York was stag- 
nant for twelve whole days. 


Time Is the Essence of the 
Problem 


Plowing the.streets, then 
<that is the first ‘step. 
Next comes the actual 
physical removal of the 
snow. In the past, New 
‘York has tried ineffectually 
to keep its streets open by 
removing the snow in the 
very first instance. Thereby 
it complicated its problem 
enormously. To shovel snow 
into wagons and remove it 


bodily by the thousands of tons is of The Popular Science Monthly's 
time-consuming task. 


necessity 


days. And, we repeat, New York the attempt to use excavating machin- 
ost twelve whole days last winter, 


‘The Popular Science Monthly's Plan 
- ~ for Snow-Removal 

1. Make snow-plowing an emergency task, tke put- 
ting out a ire. 

2. Mobilize all the 334 to S-ton motor-trucks in the 
city under the orders of the Street-Cleaning Depart 
iment. Equip cach truck with a standardized and 
‘municipally owned snow-plow, and assign the trucks 
to plowing inn definite section of the city. This 
‘must be done now —not after the sow has fallen. 

2. Store city-owned snow-plows, which can be attached 
to motor-trucks, in convenient stations throughout 
the city. Let the truck-drivers proceed to: these 
stations for plows when they receive the emergency 
call. 

4. Pay the truck-owner more than he can receive for 
hauling, 40 that he will not be tempted to vielate 
his contract with the city 

5, Send cach truck out to plow snow as soon as the 
emergency arises, even though it be in the dead of 
night. Pay not only the truck-owners high rate for 
the uve of his trick, but also the truckedriver, in 
‘addition to his regular wages, xo that when the call 
‘comes the driver will respond cheerfully, 

6. Empower the police to stop all traffic until the 
streets are plowed. After the streets are plowed 
make some of them one-way street 

7, When the storm Is over and the streets are plowed, 
remove the snow by excavating and dirt-handling 
mmechinery. 

pect the trucks and the snow-remoral equipment 
before and after they have done their wor 
id unjust claims for damages. 


by 


it placed its chief reliance 
on picks and shovels. 

It so happens that the 
exeavating and dirt-han- 
dling apparatus of contrac- 
tors is usually idle in the 
winter months. To make 
arrangements for its use in 
removing snow from plowed 
streets ought to be no dif- 
ficult matter for the munie- 
ipality. Snow should be 
handied by the cubic yard, 
and not by the shovel. 


The City's Part Requires 
No Heavy Investment 


The Popular Science 
Monthly's plan involves 
no heavy investment on 
the part of the city for 


It must buy several hun- 
dred snow-plows that can 
be attached to motor 
trucks; it must store these 
snow-plows at designated 
stations; it must. inspect 
the motor-trucks that do 
the plowing before and 
after they have performed 
their duties, 10 as to avoid 
unjust claims for damages. 
And that is all, so far as 
‘equipment is concerned. 
Consider the beneficent 
results that will be enjoyed 
city that has a really 


And plan provides for snow removal by workable plan for snow-removal when 
time is the very essence of this prob- machinery, where machinery can be the next great blizzard comes. If 
lem. No large city can afford to lose effectively used. New York did make handled efficiently, the delay should 


ery, tractors, and army “tanks; but 


New York and other large cities failed miserably in 


‘cope with the snowfall of February, 1920. People 


attempting to 
had to walk to work. There was a food shortage, New York alone lon $0/000,000, because Ht used antiquated methods 


a 
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New York to Have the World’s Biggest Radio Station 


The six antennae can be operated as one unit 


EMEMBER how it was in the 
early days of electric traction, 
electric light, and power service, or 
telephony? "There were small com- 
panies with isolated stations, each 
pursuing an independent policy in 
engineering development and business 
expansion. Now we have large units 
supplying huge territories; and busi- 
ness men have learned to rely ubso- 
lutely on the continuity of the desired 
service. 

Radiotelegraphy and radiotelephony. 
have also passed through the stages of 
experimental development. The huge 
station shown in the picture on this 
page will help American business men 
to form the habit of radio communica 
tion. In it the best apparatus design 
of the engineers of the General Electric 
Company is combined with the 
operating experience of the Marconi 
Company. The building contracts 
are now being let and construction will 
noon be under way. ‘Ten square miles, 
sixty-four hundi res, will be 
needed for the antenna systems and 
buildings. Six long lines of steel towers 


By John Stuart 


meet at a single point where the trans- 
mitting apparatus is located. Each 
line carries the antenna of a high- 
powered system. Five of these will 
operate with France, Germany, Po- 
land, Sweden, and other European 
countries, and with important cities 
like Buenos Aires in South America. 
‘The sixth is for insurance of service. 

The wires of each antenna will be 
suspended from cross-arms 150 feet 
long, which are supported by steel 
towers each 400 feet high. The power 
for each antenna will come from two 
special generators, designed by Alex- 
anderson of the General Electric Com- 
pany. Each has a capacity of 200 
kilowatts. 

When occasion requires, all six of the 
antenne may be connected, forming 
a station with a capacity of 2000 
kilowatts. On the other hand, each of 
the antenna systems may be operated 
as two, giving twelve spokes to the 
radio wheel and permitting twelve 
simultaneous messages. 


For the high-speed transmission of 
telegraphic signals there is the Hoxie 
feceiver, which makes a photographic 
record of signals too fast to be dis 
tinguished by the human ear. Mes- 
sages are sent by a mechanically oper- 
ated switch instead of by a key, the 
speed of which is limited by ‘that 
of an operator's hand, At the receiv- 
ing station they are detected by a 
vacuum-tube detector and then caused 
to actuate a small light mirror. ‘The 
motion of this mirror flicks a beam of 
light back and forth across a moving 
tape of photographically sensitive 
paper. Operators then read this tape, 
writing out the message or re-trans- 
mitting it over land telegraph lines. 

‘This station, which is located sixty 
miles from New York, at Port Jeffer- 
son, Long Island, will only transmit. 
‘The return messages will be received at 
another station about eighteen miles 
away. Both the receiving and trans- 
mitting stations will be connected by 
land lines to the office of the Radio 
Corporation on Broad street in New 
‘York city and operated from it. 


‘The world’s biggest radio station, at Port Jefferson, Long Island. Ten square miles will be need 
antenna systems and buildings. It will be a transmitting station only; a receiving station being built 
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Elevating devices and movable chutes handle the unloading of a ship in half the usual time 


Saving Time in Unloading Ships 


(E first large steamship, the 
reat Eastern, was a financial loss 
partly because it took too much time 
to load and unload her eargo. It costs 
$3000 a day to hold « modern trans- 
atlantic steamer at_her pier. 

‘An invention of Gibson L. Douglass, 
of Duluth, Minnesota, promises to 
revolutionize the unloading of vessels 


at their docks. It consists of a number 
of elevating devices and telescoping 
movable chutes installed in the ship, 
by means of which material such as 
sacks of cement, flour, and packages 
of various kinds may be quickly 
handled. A day's work in unloading 
by hand can be accomplished in a 
few hours by the new system. 


Elevators near the ship's center are 
connected with telescopic conveyor 
spouts. The material to be unloaded 
is sent through the chutes by gravity, 
keeping the stevedores steadily em: 
ployed, delivering the packages di- 
rectly into the conveyor tubes. The 
“telescope” feature adjusts the tubes 
to the height of each deck. 


Liquid Fire for Exterminating the Corn-Borer 


ETT the oil-tank ready 


‘and prepare to spray | 
the stubble in the field with 
liquid fire! Burning is the 
surest way to get rid of this 
obstinate and disastrous 
pest of the cornfield, the 
‘corn-borer. 

‘The European com-borer 
thas made its appearance in 
certain sections of this 
country, probably being im- 
ported in cargoes of raw 
hemp which eame here 
from abroad. There are 
two generations a year of 
this dangerous pest, and 


spreads, The Department 
of Agriculture has under- 
taken the task of helping 
the farmer to get rid of 
the insect which takes the 
profits from his labor. 
‘The corn-borer works 
‘under the cover of the corn- 
stalk, and is not accessible 
to blackbirds, flies, and 
other natural enemies, 
Plowing the _ infected 
stubble and burning it, or 
spraying fire in the stubble- 
field, is the most effective 
way to destroy the larvaeof 
the insect. As many as a 


the cornfield infested is a 
center from which it 


million borers may infest 
one acre of corn. 
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Why Oil Is Driving Coal from Ships 
The Olympic will save $1,300,000 a year 


the high seas. Sweating, half 

naked stokers have disappeared 
from the leviathans of the ocean, and 
instead only a few furnace-tenders are 
‘seen in the boiler-room. 

But that is not the reason oil was 
adopted. It gives more power and 
reduces boiler repairs by getting rid of 
clinkers, which injured the lining, and 
it also takes up less space. ‘There is no 
Joss of fuel in “dead” hours, because 
the fires can be lighted instantly and 
brought to the right temperature in 
forty seconds. Fires can be shut off at 
once in case of emergency. Since the 
furnace doors do not have to be opened 
for continual firing, there is a more 
equal distribution of heat. There is 
also less accumulation of soot on the 
boiler-tubes. King Oil has deposed 
King Coal in the boiler-room because 
in every way he serves the require- 
‘ments far better than does coal, 

Eighteen years ago the first oil 
burning steamship, the Arab, made a 
voyage acroas the oceon. ' To-day 
about two thousand vessels have been 
equipped to burn ofl, and it will not be 
long before every steamship will ha 
ceased to burn coal in its present 
cumbersome form. The Olympic, 
recently equipped as an oil-burner, 
furnishes excellent proof of the extraor- 
dinary advantages achieved in this 
respect. Figures show that the an- 
nual saving will reach $1,300,000, 
and this entirely disregardsthelower 
cost of oil compared with the pres~ 
ent price of coal, 


How Oil Compares with Coal 


‘The first overseas trip as an oil- 
burner shows that the steamship 
maintained an average speed of 21.5 
Knots an hour, as compared with 
20.5 with coal. ‘At this rate, twenty- 
fone trips a year will be possible 
instead of the usual twenty. Two 
main engines of 26,000 horsepower, 
and an additional directly connected 
turbine engine of 17,000 horsepower, 
drive the Olympic on her course. In 
the fire-room are 159 furnaces with 
five single-end and twenty-four 
double-end boilers, An electrical 
indicator in the boiler-room shows 
the number of fires required at any 
time. ‘Tank space for 5200 tons of 
oil is provided. 

To put coal into the Olympic's 
bunkers took 140 men working from 
three to four days. Seven men ac- 
complish the equivalent of this task 
in six hours, piping oil into the 
tanks. Coal produced such an 
amount of dirt that a wholeday was 


O* is taking the place of coal on 


By Latimer J. Wilson 


spent cleaning up the ship, while com- 
plete repainting was necessary after 
every alternate trip. Just consider 
what this and other savings amount to 
from the viewpoint of finances! Allow- 
ing 33 days and 133 men each voyage, 
at $3 a day, the amount saved on 
bunkering alone is $29,327 a year, 
counting 21 trips instead of 20. Oil 
releases 1000 tons of cargo space each 
trip, estimated at $525,000. Owing to 
the release of 153 extra firemen, more 
passenger space is provided, giving a 
further saving of $491,400. The 
‘wages saved by the release of the 153 
firemen amounts to $165,240, while 
the cost of their subsistence, $82,620, is 
an additional saving. ‘The total annual 
saving thus amounts to $1,293,587. 


Burning the Oil in Air 


To obtain the full heating value of 
any fuel there must be complete com- 
bustion, which, expressed broadly in 
chemical terms, means that every 
atom of carbon in the fuel must. com- 
bine with two atoms of oxygen. Every 
atom of carbon that eseapes up the 
smokestack, combined with only one 
atom of oxygen, carries away a part of 
the heat-producing quality of the 
fuel, 

When any fuel is burned it is neces- 
sary to admit enough oxygen to per- 
mit the free combination of the carbon 


and oxygen-forming carbon-dioxide, 
the produet of combustion. The air 
readily gives up its oxygen to the 
carbon. This is illustrated bya piece of 
paper lighted in the open, which burns 
completely. But if it is enclosed in an 
airtight compartment, such as a glass 
‘tumbler having a tight cover, it will 
burn only a moment—just long enough 
toexhaust the oxygen in the imprisoned 
air. To obtain the best results from 
oil as a fuel, it is necessary to regulate 
the air admitted to the furnace. 


The Latest Oil-Burner 


‘The oil-burning installation on the 
Olympic is obsolete compared with the 
very latest type of oil-burner being 
installed in steamships and industrial 
plants which differs from the old by per- 
mitting an accurate adjustment of air 
admitted to the flame. The oil is 
pumped into the storage-tanks, and, 
before passing to the burners, it is 
mechanically strained to remove par- 
ticles of grit and sand, which are held 
in suspension in the crude oil from the 
wells, This foreign material is eaught 
and collected in the strainer baskets, 
which are cleaned out about every 
twenty-four hours. The strained oil is 
heated to temperatures from 150° to 
300° Fahrenheit, according to its 
character. With a compression pump 
the heated oil is sent under a pressure 
of about eighty pounds to the square 
inch through another strainer. ‘This 
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‘This Is the same room with the boilers equipped for oil-burning. The 
most immaculate of summer uniforms ‘can pass through unscathed 


climinates the possibility of any foreign 
material reaching the atomizing device 
to which it passes to be sprayed in the 
form of a cone. 

‘The burner and air-regulator, the 
latter a strictly new feature developed 
by William H. Todd, are installed in 


All Oils Not Alike 


‘The oil is heated to reduce its vis- 
cosity or body, so that it will flow 
rapidly to the burner passages and be 
‘easily atomized when it issues from the 
‘small hole at the tip of the spray. 

Crude oil varies greatly with the 
locality from which it is obtained. 
Even the run of oil from the same 
varies, in_ quality. Some 
ls are heavier than others, 
some more viscous. Some 
have to be heated con- 
siderably before reaching the 
proper state of fluidity, while 
others at normal temperature 
are almost ready for the atom- 
izing device in this respect. 
When oil is heated it gives off 
vapors, which finally permeate 
the air to such an extent that 
the mixture of air and oil vapor 
becomes an explosive mixture, 
combustion taking place in- 
stantly, This point is called 
the “flash” point of a grade of 
oil and it differs in degree of 
‘temperature in various grades 
of the oil, some having a higher 
flash point than others. 

‘The oil sprayed into the 
furnace under the boilers burns 
continuously at a degree ex- 
ceeding that of the flash point 
‘This degree of temperature is 
defined as the “firing-point” 


of the oil, and it indicates a heated 
vapor that will burn continuously 
when ignited in_ afr. Oils having a 
flash point of 150° F. and over, can 
be stored safely. The firing-point of 
oil is about fifty degrees higher than 
that of the flash point. 

When the fine spray of vapor is pro- 
jected under pressure into the furnace, 
‘one ean readily see how important it is 
that the vapor should be thoroughly 
mixed with the air to assure perfect 
continuous combustion. The air is 
heated to prevent the chilling of the 
flame. Both the oil and air, before 
being admitted to the furnace, are 
raised to the proper temperature with 
steam from the boilers. While too 
little air mixed with the atomized oil 
produces incomplete combustion, if 


too much airisadmitted the heatot 
the “flame will be partially wasted 
in the heating of the surplus air. 
‘Thus with both the fuel and the air 
raised to the proper degree of tem- 
perature, and with an exact regula 
tion of the amount of air, perfect 
combustion occurs. One sample of 
oil at a constant pressure may re- 
quire little heating to produce 
efficient results, while another may 
have to be raised to a relative high 
degree of temperature to assure 
efficiency. 


Cost of Operation Is Less 


Financially considered, the total 
saving in operating costs using oil 
as fuel varies from thirty to seventy 
per cent, depending upon the type 
of ship or power plant. Each in- 
stallation has its particular problems 
which can be efficiently met, some- 
times only by experience. 


Oil does away with the handling 
of ashes. It banishes the nuisance 
of smoky cities, and produces less 

soot to clog the smokestacks. Exti- 
mates based upon plants operating 
with oil for fuel instead of coal give 
such results as these: a twenty-five 
per cent reduction in expense of fire- 
men;a sixty-five per cent reduction in 
fuel consumption; ash-handlers, co 
passers, ete., reduced to nothing: a ten 
per cent reduction in bunkering time; 
and a sixty-five per cent increase in 
storage space. This alone is a good 
argument in fayor of using oil instead 
of coal for the fuel of industrial plants, 
private furnaces, ships, and even rail- 
roads. 

‘The Cunard liner Aquitaniafurnishes 
still another instance of the value of 
oil as fuel instead of coal. She left 
New York for Cherbourg on July 
thirty-first, equipped the same as the 

Olympic, with the mechanical 
oil-burner invented by William, 
Albert White, 

The last 129 miles of 
Aguitania’s voyage was made 
at the record rate of 27.40 
knots an hour, truly a good 
rate of speed for an ocean-going 
steamship. 

In the near future it is 
likely that this record will be 
surpassed, and even more time 
will be saved. 

The instances of these two 
great ships converted from 
coal- to oil-burners demon. 
strate that the principle of 
using oil instead of coal affords 
the efficiency which makes for 
greater speed, not to mention 
the greater ‘cleanliness and 
economy. 

Look to the future for the 
development of the oil-fuel 
age! Only the exhaustion of 
‘our natural resources will stop 
the great advance. 
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A Controller on Deck Directs This Ship Like a Trolley-Car 


HE, latest invention in marine 

‘engineering, the yacht Elfay, comes 
into port with the navigating officer 
‘manipulating a control handle similar 
to that used by a trolley-car motor- 


stop, be merely sure the handle 
of his controller to the “olf” posi- 
tion, ‘To go forward, the handle is 


ber of notches gi 
speeds. ‘To “back up,” the handle 
is moved around to the right. Be- 
fore the officer's eyes is a panel 
with a number of instruments that 
give full information as to the 
operating condition of the ma- 
ehinery. 

‘Thus the boat 
4s absolutely un- 
der the naviga- 
tor’s control. A 
word to the quar- 
termaster at the 
wheel changes the 
course; a touch 
‘on the controller 
‘changes the speed 
or the boat's di- 


this control ean 
be judged from 
the fact that t 
propeller ean be 
changed from 
full speed ahead 
to full speed 
astern within a short five seconds. 

Of course, electricity is the only 
power that can be controlled so con- 
veniently. But the Elfay is more than 
aan electrically propelled boat—she is 
the first eraft in the world to use the 
system of propulsion known as the 
oll-electric. There are other electri- 
cally propelled boats, which obtain their 
power from storage batteries, steam 
turbines, or _gasoline-engine-driven 
generators; but the £l/ry is unique in 
that her main engine is of the Diesel 
type. 

‘The Elfay's main engine is a Winton 
full Diesel oil engine of one hundred 
and fifteen horsepower, which oper- 
tesa aeventy-five-kilowatt direct 
current generator. This generator pro- 
vides current for a ninety-horsepower 
motor directly connected with the pro 
peller, 

‘The engine and generator are 
started in the engine-room. The en- 
gineer’s duty is merely to keep them 
running continuously at constant 
speed. ‘The control of the propeller 
motor is centered in the controller on 
the deck, so that the engineer has 
nothing whatever to do with the actual 
operation of the vessel. 

There is a nine-kilowatt exciter, 
which excites the fields of the main 


a 


generator und the main motor. In 
the main generator field circuit there 
is a field rheostat controlled by the 
control handle on deck. Moving the 
handle to the off position, the field 
circuit is broken between the exciter 


and generator. The generator has no 
field, and consequently does not deliver 
‘current to the motor, and the pro- 
peller does not turn. 

Moving the control in a forward 
direction first connects the generator 
field with the exciter, and then 
gradually decreases the resistance in 
series, thus permitting the generator 
field "to increase gradually. With 
every increase in the strength of field, 
current of greater voltage i» supplied 


wy 
Controls of which are 
peer 
raced aa 
coeetased 
sees 


the motor, thus increasing its speed. 

Many engineers believe this drive to 
be the most nearly ideal for merchant 
vessels of small and moderate capacity. 
Decause of the high fuel economy of the 
oil engine, the reliability and flexibility’ 
and ease of control of the electric 
power, and the great safety obtained 
through the use of several small en- 
gines and generators, so that one or 
more can be out of commission without 
crippling the ship. 


The Dog Died Fighting Prohibition 


LAS, the poor doggie is dead—not Mother 
Hubbard's dog, but the dog that smuggled 
quarts and quarts of whisky from Mexico to this 


land of the free. Every night he 
swam the Rio Grande at least a 
dozen times, carrying on his back, 
each trip, four full quart bottles 
of whisky. He changed his route 
each night, and thus for a long 
time he was able to evade the 


‘If that dog had lived for ten years 
and had earried on his nefarious 
work, there would have been nearly 
two "hundred thousand extra 
quarts of whisky in this country! 
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He Carries His X-Ray with Him 


‘OR many years the X. 


tus, packed in four bundles, to any 
house wired for electricity, and produce 
radiographic results as good as those 
secured in a completely equipped 
X-ray laboratory. The process of 
operating the machine is simplified by 
control systems enabling him to use 
the exact ray intensity he needs, A 
time switch accurately controls the 
length of each exposure. With these 
adjusted, the doctor merely presses 
‘button and the machine doos the rest 

‘An ordinary incandescent-light eireuit 
‘will supply’ all the necessary current. 

‘The device is meant also for hos- 
pital use so that it ean be taken to the 
bedside of patients who cannot be con- 
veniently moved. ‘The results pro- 
duced with this outfit are comparable 
with those of any ordinary X-ray 
machine, except that its power is too 
low for instantaneous gastro-intestinal 
radiography. 

The portable set has been consol 
dated and simplified over the army 
type familiar to. medical corps men. 
‘The bulb itself has been reduced in 
size to two and one half inches. By 
making the tube of thick lead glass, the 
total weight of the tube and its pro- 
tection has been reduced five pounds, 
with a consequent lightening of the 
frame that supports it. This lead glass 
contains about fifty-seven per cent 
metallic lead, and in its resistance to 
X-rays is equal in protective power to 
Tead one sixteenth of an inch thick. 

‘The new tube rectifies its own cur- 
rent, thus doing away with a heavy, 
bulky rectifier and adding to the 
efficiency of the set asm whole. ‘The 


y has been the invaluable 
ally of surgery and medicine, but until recently it has 
tbeen necessary always to transport the pai 
oratory. Now, however, there is a portable 
tis possible for a doctor to transport the entire appara- 


to the lab- 
ay outfit 


transformer has been reduced in size 
by the use of smaller windings and a 
‘ease shaped to fit the coils. Minimum 
weight and bulk is secured in all other 
parts of the outfit by a careful choice 
of materials and a study of sizes and 
shapes. Thus, when the device is ready 
to be taken out for use, it can be put 
easily into the tonneau of a small 
automobile and as easily carried in or 
out of a house. 

One of the obstacles to radiography 


This patient was unable to go to the 
X-ray laboratory, 30 the laboratory 
‘went to him. This new outht can be 
Carried in four cases 


By making the tube of this X-ra 
outfit of thick Tead glass, its weight 
freatly reduced.” Similar reductions 


Er cleit eroushout ake i easly 
portable 


in houses is the variation in circuits 
between city and eity or even between 
different parts of the same city. ‘This 
is overcome by the control system of 
the portable outfit by means of which 
it is possible always to deliver: the 
same definite voltage to the trans- 
former primary. 

‘Thus under all ordinary conditions 
the new portable apparatus can be 
used almost anywhere with ease and 
accuracy. 


A Machine that Harvests Crimson-Clover Seed " 


‘HE heads are chopped off erimson 

clover and the seeds subsequently 
removed for future sowing. Hereto- 
fore « mowing-machine has done the 
beheading, but the De- 


stripped when about three quar 
ters of the seeds are ripe. Loss of 
seed is then negligible. But the 
machine must do some hard 


partment ‘of Agriculture 
has recently developed a 


row guide teeth that travel 


close to the ground, 
gathering clover large and 
small. ‘There are wide, 
rounded spaces between 
the teeth, thus prevent- 
ing clogging. The teeth 
plow through a field of 
clover, pulling off just the 
heads 


Clover ought to be 


pulling in order to get 
the heads off. The teeth 
should be set close to the 
ground. 

If the clover ix dry, 
the hulls strip readily 
and the teeth may be 
raised. A lever at the side 
of the machine is used for 
raising and lowering them. 
‘Ten acres of clover seed 
can be stripped in a day 
‘when one man and a team 
of horses operate the m: 
chine. 
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Do It withTools and Machines [rm ja] 


] 
New things that aid the shop | 
manager to speed up production 


cw. A few 
pounds’ pressure at 
the ine 
Upper bar and on 
the ratehet handle 
will suffice to re 
move the screw 


begins. 
No misplaced keys, 
for the thumb and 
forefinger ‘are. the 
only tools required 


A tool for stripping invula 
Mon rom wie en Kein 


"The 
tire in fed tata the opening 


mesh ie ‘claimed for" this 
sereening-machine. The 


A new took for electrical 
‘rockers ie this fall 


"The head ie 


steel ingot 
Inserted teeth are worn, they are removed of insulating material and is 
and sharpened, or New teeth are inserted Safe for workmen to use the drill i a unit 


7% 
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Eliminating Some of the Hardships of Housework 


‘Nicholas Bauer Ruby Painter 
‘Adrian, Minn. Age 16 Alhambra, Cal. Age 17 
‘N January, 1919, the Porvar 


Scrence Montuny made a $5000 

scholarship offer, to be competed 
for by high-school ‘and preparatory- 
school students. 

‘The contest committee divided the 
United States into ten groups, the 
best student in each group to receive 
‘4 $500 scholarship, the prize-winners 
to be selected by Joun F, Woopuutt, 
Professor of Physics at Teachers Col- 
lege, Columbia University; Professor 
Aurrep E. Burton, Dean of the 
Massachusetts Institute of Technol- 
ogy; and Dr. C. R. MANN, Chairman 
of the Advisory Educational Com- 
mittee, United States Army. 

‘On June 2, 1920, the examination, 
which was based on the May, 1920, 
PoruLan Science MONTHLY, waxtaken 
in their own schools by more than five 
thousand students, of whom the fol- 
lowing ten, representing the best in 
each group, received scholarships: 


Mid-Atlantic Group 
Evenurt Cansan, Central High School, 
‘Washington, D.C. 

Central States Group 
NICHOLAS A. BAUER, High School, 
‘Adrian, Minn, 

South Centrat Group 
4. B. McCoNNELL, Southwestern Junior 
College, Keene, Texas 

Weatern Group 

muy PAINTER, High School, Alhs 


Prairie Group 
R, L, Krumast, Central High School, 
Kansas City, Mo. 


Great Lakes Group 
‘MAtnicE V. Kino, Jr, 
West Technical High 
School, Cleveland, 0. 

South Attantie Group. 
EARL MeBre, High 

School, Ensley, Ala 

New England Group 
Loney G. Hooxen, 
Mt. Hermon School, 
Mt, Hermon, Mass. 

New Jersey and Pennsyl- 
tania Group 
Gronce E. Harren, 
High School, Saeger- 
town, Pa. 

New York Group 
Henny J. MACMILLAN, 
Central “High School, 
Syracuse, N. Y. 


1H. J. MacMillan 
Syracuse, No. Age 17 


A Composite Best Paper 


‘The composite “best paper” below 
is made up of the best answer to each 
of the ten questions in the scholarship 
contest paper. Some of the individual 
best answers were made by contestants 
who were not prize-winners. 


1. Lonusy G. Hooxex, Mt. 
Hermon School, Mt, Hermon, Massachu- 
setts. 

Atmospheric pressure causes baseball 
to curve. The baseball is spinning, for in- 
stance, in a clockwise direction (direction 
of arrow within the circle B). The ball 
causes the air immediately surrounding it 
to spin with it (denoted by the four arrows 

‘The ball B is moving 
arrow D points, ‘There- 
fore the wind against the ball acts in the 
direction of the three arrows 
W. Thus, on the left-hand 
side of the ball, at 0, t) 
‘current of air caused by the 
spinning of the ball opposes, 
the wind against the ball 
This opposition of air- 
currents decreases the 
velocity at 0, while the 
velocity on the right-hand 
side of the ball is increased 
by the wind. It ean easily 
bbe proved (by blowing be- 
‘tween two sheets of paper) 
that an inerease in the 
speed in which air moves 
decreases the pressure. 
‘Therefore, there would be 
produced ‘at D x low pree- 
sure, and at O a higher 
pressure. The ball, then, 
‘would move to the right. Tt would be an 
“inshoot" to a right-handed batter. 


for this brings in one of 
Newton's laws, that of 
inertia. As the boy has 
‘been remaining in a state 
of rest, it takes some ex 
‘ternal force to change that 


state. The balance has 
been reading the earth’ 
attraction, due to gravity, 
con the boy, or his weight. 
‘When he arises, be exerts 
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Earl McBee 
Bosley, Ala. Age 
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All Winners—of Our 


Popular Science Monthly is” 


The Questions, Based 
Monthly for 


1. (a) What makes a baseball curve? 
(b) Explain, in detail, the physical prin- 
ciples involved. 

'2. (a) If'a boy jumped from a plat- 
form suspended from a large spring 
balance, what effect would this have on 
the reading of the balance? (b) Explain, 
the seientific principle involved. 

'8. (a) Explain how daylight may be 
closely imitated by the use of the 
“checkerboard reflector.” — (b) How 
will this aid industry? 

4, (a) Explain the cause of the clec- 
trolysis of gas-pipes, and describe atleast 
‘one way of preventing it. (b) How is 
electrolysis “employed in. leetrotyp- 
ing? 

6, (a) Explain fully how you would 
construct dry-cell from tinfoll. (b) Give 
some causes for trouble with automobile 
batteries, 


1 force with his muscles to counteract his 
inertia. ‘Then comes another of Newton's 
laws, that in which "to every force ther 
‘must be an equal and opposite reaction, 

‘and this reaction is sup- 
plied by the platform and 
‘the spring. Consequently, 
the difference between the 
boy's weight and the maxi 
mum reading on the seale 
will give the force he has 
‘exerted in rising. 


Question 3. Linuian 
Luwrox, Central High 
‘School, Washington, D. C. 

Artificial light contains 
more red and yellow light 
‘than daylight, and a0 causes 
‘objects to have different in- 
tensity of eolor in artificial 
light, This ean be remedied 
by having a concave check- 


Pm 
artifical light strikes the reflector, the 
‘bine, purple, and green will absorb the red 
and yellow light. ‘This makes the result 
light just like daylight. Of course, the 
colors in the checkerboard will have to be 
‘arranged differently for the different kinds 
of artificial light to give the desired effect. 

By this means an artist can paint at any 
time when he receives an inspiration in- 
stead of having to wait for daylight. In 
industries where color is a very important 
factor, such as the textile industry, it will 
bbe found very valuable and the work can 
keep on going after sundown. 


Question 4. Gronce FE. Hapret, 
Saegertown High School, Saegertown, 
Pennsylvania. 


Electrolysis of gas-pipes is caused by 
stray currents of electricity and the pres- 
fence of acidsin the soil. It generally occurs 
where trolley lines are present, the com- 
pany using the rails for the return part of 
the current, Part of the current escapes 
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$5000 in Scholarships 


proud of these young Americans 


on the Popular Science 
May, 1920 


6. (a) With a diagram, explain the 
construction and operation of a search- 
light. (b) Show how it may give a 
parailel or a divergent beam. 

‘7. (a) Briefly describe the consid: 
erations involved in stepping down the 
voltage of an electric current. (b) Ex- 
plain by a diagram how you would 
proceed to make a transformer for 
stepping down 110 volts, 

‘8. (a) What are the forces which a 
grand-stand designer should take into 
consideration for the welfare of the 
public? (b) ‘To what extent should a 
‘contractor meet these factors? 

‘9. (a) Describe a freezer. (b) Why 
does melting ice freeze cream? Why is 
salt used? 

10. What impressed you in “Fight- 
ing a Fire with Brains"? (b) What 
principle is involved? 


from the rails and travel 
{nthe vicinity. the wl 
pipes la lightly acd sletrolyna. tales 
place and the metal pipe is decomposed 
unless the current i 

trrested, destroyed. One 

fo prevent or to leaten 
‘trolytic destruction re 
wipes fa 0 tae nega: 
tive feaders, ley, regular 
tonductors to earry the re 
tum sireult to the power: / 
Houre, ‘This ean be accom 
plished well by uning two | 


overhead wires of different 
polarity—the current enter- 
ing the car or locomotive 
by one and returning by the 
other. Another way to 
easen electrolysis is by 
binding the rails together, 
thus making them better 
conductors. The frat meth- 
od is the best, although 
the most expensiv 

For electrotyping, an impression of the 
typealready set is made in plaster of paris 
for wax. When the plaster of paris impres- 
sion has hardened, it is sprinkled over with 
powdered graphite, xo as to make the sur- 
face a conductor. After suitably attaching 
fa large copper wire to make connection 
with the graphite surface, the back and 
edges of the plaster of paris impression is 
covered with wax, if any graphite is on it 
‘there. Then the plate is hung in a solution 
‘of copper sulphate as the cathode of an 
electrolytic cell. A copper plate is used for 
‘the anode. A current of large amperage is 
then sent through the cell. ‘The copper 
ions are deposited on the plaster of paris 
blocks and become copper atoms, making 
up a copper coating. When the coating 
is thick enough, the electrolysis is stopped 
and the plaster of paris removed from the 


‘copper. 

‘The copper plate then has the same 
impressions as the original type and is 
known as an electrotype. 


Everett Carman 
‘Washington, D.C 


‘J. B. McConnell, Jr 
‘Keene, Tex. Age 19 


(Question 5. Hexny J. MacMuLtax, Cen 
tral High School, Syracuse, New Yori. 
‘Take an old battery apart, saving the 
earbon rod and the mixture of MnO, and 
graphite, Set thelatter asidetodry. Take 
Seardboard tube about the diameter and 
Tength of a dry-cell and line it with sev- 
feral layers of tinfoil. Let the tinfoil come 
guite to the top of the tube. Take 
sheet of blotting-paper and cut it soit will 
fit inside the tinfoil. Allow enous! 
{t will extend an inch over each end pf the 
foil. Be sure that it is large enough to 
cover the foil without leaving any part 
‘bare. Cut some disks of blotting-paper the 
‘same diameter as the cell, Place them in 
the bottom of the tube and fold the blot- 
ting-paper lining over them. Then place 
another one on top of them. Be sure all the 
foil is covered. Now take the mixture of 
manganese dioxide and graphite, and heat 
It, being careful not to let it 
get red hot, or over 400°. 
Thin ia to" re-oxidise the 
manganese dioxide. Stir it 
all the while it is heating, 
While it cools, make a axt- 
| stated solution of sl am: 
inc and thoroughly wet 
| the inside of the eel, rs 
the blotting-paper. " Thix 
} should take twenty min- 
tutes. It is important that 
| the paper be thoroughly wet. 
/ Now take the mixture men- 
tioned above and, using the 
saturated solution of al 
ammoniac, make a paste 
such that a ball of it will 
stick together. Heat the 
carbon rod to remove im- 
purities which may be on 
it, and place some of the mixture in the 
‘bottom of the cell before putting the rod in. 
‘Then place it, and push the paste in tightly 
around it, until the paste is to the level of 
the top of the foil. Insert 
several more disks of blot 
ting-paper, pour in about 
‘a half inch of melted paraf- 
fin, make connections from 
the carbon rod and tinfoil 
lining, and the cell is ready: 
for use. Use it as you 
would any other dry-cell. 


‘Age 18 
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Question 6. A. Dextran 
Best, Adelphi Academy, 
Brookyn, New York. 

‘Although mirrors may be 
made so nearly perfect that 
‘we cannot detect any error, 
the searchlight will never 
throw a parallel beam of 
light because the source of 
illumination can never be a 
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RL. Krummel 
‘Kansas City, Mo. 
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“Maurice V- King, Je 
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‘Age 16 Sacgertown, Pa” Age 17 


point, It must havearea and therefore must 
makeanangle with the 
instead of being parall 

‘This fact limite the 


large searchlight would be in area illumi- 
nated. Butthefactremains 
the angle of divergence, t 
placed farther away from the mirror, neces- 
sitating larger mirrors. The modern 
Searchlight consists of a large parabolic 
mirror (some are five feet in diameter), 
self-feeding are light placed at the focus, a 
suitable body, cooling arrangements, and a 
flass front. Some of them have a focusing 
device enabling them to throw anything 
{from a very wide angle be neurly 
id very large ones have electric 
may be controlled 
ides this, those for 
liaphragm and a 
‘that the size of the beam may be 
and the light completely shut off 
without stopping the arc. 

The focusing device is merely one to 
change the distance from the are light to 
tthe mirror, for if the are is not at the focus 
the rays diverge, and the greater the dia- 
placement of the light from the focus, the 
sreater the angle of divergence of the light 
rays. 


Question 7. Rouent Peary, Western 
High School, Washington, D, C. 

In stepping down a voltage, first and 
foremost, you must have alternating eur 
rent. ‘Then there must be a primary wind- 
ing into which the original current is sent 
and a secondary winding in which the new 
‘current is induced. In the ease of stepping. 
down a voltage, the primary contains more 
‘turns of wire than the secondary, 

First voltage is to second voltage as the 
number of tums in primary is to number 
oof turns in secondary. An iron core eol- 
leets and concentrates the lines of force, 

‘The core is made of some 
fairly heavy iron wire, 
‘heated to take out its tom: 
per, and shellacked to re- 
duce eddy-currents. Around 
this is first wound the pri- 
mary, enough turns of wire 
to furnish adequate resist- 
ance, also heavy enough to 
carry the amperes required, 
Next. (after thoroughly in- 
ssulating) the secondary is 
wound on, the number of 
turns being governed by 
the equation in a. For a 
fixed voltage, this is all that 
isnecessary, but to vary this, 
taps must. be taken off the 
‘secondary at different points. 

(Continued on page 90, 
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Getting the Wrinkles Out of Toilet Soap ‘This Balloon-Man Has a Nose for Business 
WEET smelling soap and slaughter-houses are closely allied. XY balloons cx strings are such a common sight that the 
In fact, soup-making is part of the meat-packing industry. ‘usual balloon-seller does not attract much attention, But 
‘The picture shows the method of soup-milling used in one of there is one balloon-merchant ir London who always has a erowd 
our large packing-houses. around him. 


‘The soap—consiating of fats, vegetable ‘olls, and eaustic—is Why? Because he fila your balloon for you out of a com 
tholled, hardened on a chilled granite roller, and dried on screens. premed-air tank while you wait. He holds the tiny rubber bag 
‘Tho resulting snow-white chips are scented and then milled over the mouth of the air-tank und lets the air shoot in for 
between two granite ‘second or two. By the time he has a string 
come out in smooth il tied around the opening, a buyer is waiting 


cia bom soap ribbons shown bere ee 
‘An inspector is examining them to nterprise in busines, if not elsewhere, 
‘see whether they are sufficiently smooth. ‘A. Giant froma \Helied usually receives quick recognition, so use 
‘Thists but namall tem ofthe process that [Nour land there is a man of most your ingenuity to. Improve your” bus 
thine grease into roap. figanticsize. But he did his growing ness. 


Holland, his native country. 
‘This man measures eight feet, five 
inches. He wears a size nine and a half 
‘2 thirteen shoe, and a fourteen 
It takes six yards of cloth to 
suit. Johann Van Albert is 
you may expect to see it on 
billboards before very long, since he is 
Boing to join a cireus. 

‘What causes giants “and ¢warls? 
Recent experiments have shown that the 
thyroid gland controls growth to a large 
extent. Young tadpoles have been made 
to grow to monstrous size by operations 
fon their thyroid glands. Whatever the 
cause of Mr. Van Albert's height, he is 
certainly much looked up toin the world. 


The Shoehorn Has 
a Companion 


A, HIGH shoo is easy to pall 
‘on, but not #0 easy to pull 
off. ‘That's why this boot 
remover was invented. 

‘You place your foot securely 
in the groove and grip the 
handle tightly, When you 
pull up your foot, the shoe 
remains behind. 


Serve Punch without 
Spilling Tt 


WATER necks ita own 

level, and #0 does 
punch. ‘The punch-seryer 
shown above is a glass bottle 
with an opening in the bottom 
fat well ax at the top. You 
lower it into the punch-bow!, 
and the punch flows in until 
‘the punch within is level with 
the punch without. 

Place your thumb over the 
top opening and shut off the 
air-pressure. Remove your 
thumb when the bottle is 
above a glass and the punch 
‘will flow out. 


and ties may 
this way. 
‘The lady in the picture 
above belongs to the tight- 
pump class, “If she ever re- 
‘moves them, we doubt whether 
‘she will put them on again. 
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He Couldn't Lose His Ball of 
String if He Tried 


killing a 
than one way to tle up ‘packa 

string. A man in a large Chicago dh 
artmentatore has found a very good 


keeping the string at hand. 
He probably thought sf the idea when 
he saw his sister using a crochet-ball 
holder on her wrist 

Why not use this method in the store 
tying the endless packages that I handle 
every day?” he questioned. 

‘Aiter he made the experiment, he de- 
cided to keep the string on his wrist, 
where it would accompany him wherever 
his duties carried him. 

People now carry watches and memo- 
randum pads on their wrists. Why not 
carry a ball of twine? Porgettul people 
would be saved much trouble if they 
would keep the articles that they con 

antly use attached to thelr person. 


Wheel-Guards that Save Life 


PEOPLE cannot be killed by freight-cars 
sara are equipped with wheel- 
ce those shown in the pleture, 
the guards 
In horizontal position at the end 
of arms just above the tracks. But ax 
‘soon as they come in contact with a body, 
counter-balances cause them to drop 60 
that they touch the tracks. They auto- 
matically throw the body aside—and the 
ear continues on its way. The man gets 
up, brushes off his clothes, and decides 
his hour has not yet struek. 

‘The inventor of this guard, Adam 
Cantlon, once saw a fellow railway worker 
killed, and was not content until be 
Thad succeeded in inventing the safe- 
uard described above. 


Working Safely on High- 
Voltage Lines 


‘OU can touch a high-voltage wire in 
safety if you are standing on a non- 

‘conductor, such as dry wood. Tha 

the small ‘wooden platform shown above 

was built. 

‘The workmen standing on it must make 
repairs in the midst of wires carrying ax 
high as seventy-five thousand volts. The 
platform is made of specially treated wood, 
and it can be adjusted to any height on 
tthe pole. Should the workman touch a 
high-voltage wire, the current would be 
grounded, 


Trapping Wasps in a Glass 


A FLOWER-POT, a jelly-plass, «sau 
cer, and three ‘small wooden block« 
make a splendid wasp-trap. ‘The saucer, 
filled with sweetened water, is placed on 
the table. The flower-pot, inverted, rests 
on the wooden blocks and partially covers 
the saucer. The jelly-glass, also inverted, 
stands on the flower-pot. 

‘Along comes the wasp. He drinks the 
sweetened water, flies upward, and is 
trapped in the flower-pot. He seex light 
through the hole in the pot, and crawls 
through into the jelly-glass. 

By thrusting a sheet of paper between 
the glass and the pot, you prevent his 
fexcape when you remove the glass 


You Can Restore Carbon Paper 
with a Hot Iron 
ARBON paper treated with be 
4 brings it back to a useful 
dition, 


The sheets are then placed on a flat 
surface and covered with a piece of thin 
paper. They are t ‘out with a 
hot flatiron and pulled apart before they 
become cool. 

Renewed in the manner described, 


carbon paper will give considerable wer- 
vice before it becomes necessary to rele- 
ate it to the waste-basket 

‘The temperature of the flatiron must 
not be too high or the paper will be 
ruined, 

Tf one attempts to pull the paper 
spat before ths cooled wuftlentiy, 
will tear, 


‘The Air-Hose Cleans House 


[F,zou dave an aipump on your ca 
driven from the engine, you will find 
it useful for many things besides fat tires, 
It will clean mattresses and upholstered 
furniture just as effectively an ‘a vacuum, 
cleaner, though its action is entirely 
different. 

Instead of sucking in the dirt, the hose 
of the air-pump blows the dirt off. How. 
ever, since it ix used out of doors, the 
flying dust does no harm. 

‘The air-hose can be used also for 
spraying paint. The nozzle is placed 
inside a can containing paint, and the 
force of the air eauses the paint to isue 
forth in the form of a spray. This 
‘method of painting saves a great deal 
of time. 


Popular Science Monthly 


A Lake that Has a Crust 
of Salt 


OING through the weird region of 

J Death Valley, in California, travelers 
ooking from their perch upon a hil 
where a wide view Is commanded, may see 
what appears to be a lake af few gleaming 
in the sunlight. 

When the lake ie reached, one finds it to 
bbe not of ice, but that it has a erust of sal 
‘The surfaces of these lakes are wet in 
winter and dry in summer, where drainage 
from surrounding highlands pours upon 
them the flood of winter rains. Evapora- 
tion is rapid in this region, and by the time 
the dry season begins many of the lakes 
hhave become erusted with hard salt, 

In spite of this abundance, it is said 
that Europeans introduced the use of walt 
to the United States, 


Buy from the Silent Salesman. 


“QTATIONERY" reads a sign on top of » 
‘amall cabinet in the lobby of a hotel, 

for in w store. It tells you where to get 
paper and stamped envelopes. 

‘The cabinet is a silent salesman, ever at 
the service of the one who would buy 
stationery. When you go in and ask for 
‘an envelope, the clerk points to the corner 
of the room and says, “There's the eabinet: 
help yourself 

‘A plain box arranged to hold the needed 
stationery works automatically, and fur- 
night a stamped envelope and writing: 
paper, 


Screw-Nuts Tame Horses 


FARMER in Oakland, Oregon, had 

several horses that defied all barriers 
and wandered into his or his neighbors’ 
wheat crops. 

‘One day, he found a large rusty nut, 
about two inches square. He looped a 
string through the nut and tied it to one of 
the horse's forelocks. ‘The horse ducked its 
head when released; the nut gave him a 
‘whack above the eyes. He trotted staidly: 
the nut remained still. 

‘Now all the horses have large muts tied 
to their forelocks, 


Is There Paper in Your Shoes 
instead of Leather? 


HE shoe below looked like an all- 

leather one, but when it was ripped 
‘open, paper was found in several places. 
‘When you wish to test a pair of hoes, 
press a pointed knife against the leather. 
If it sinks in easily, you'll know that there's 
paper present. (Unfortunately, very few 
dealers .will permit you to make such a 
text of ‘their merchandise. 

By substituting paper for leather wher- 
fever possible, a manufacturer of cheap 
shoes is able to use a better quality of 
leather in the parts that are most subject 
to wear. 

Paper is widely used for the upper 

layers of the heel. The 

bottom layers are nearly 

‘always leather, to 
sive better wear. 


Measuring the Amount of 
Evaporating Moisture 


T ie noceary f 


the farmer to know 


how rapidly the molature in hix part of 
the country evaporates. And be ts able to 
find thie out hy using an evaporometer, 
Mr. C. G. Bates, of the United States 
Forest Service, hus recently invented one, 


and it is shown abo 
Tt consists of x small seamless metal tank 
seven Inches high—to which a wick i 
attached, 


‘The tank is filled with water which 
‘escapes through the wick and subse- 
quently evaporates. An indicator on the 
tank shows just how rapidly the water 
disappears. 

‘The amount of evaporation is due to 
several causes, chief of which are, of course, 
wind, sun, and temperature, 


A Stethoscope for Telephones, 
“PLEASE speak louder, T cannot he 
you 


It will no longer be necessary to strain 
your hearing over the phone. This new 
sound-amplifier makes it possible to hear 
Tong-distance calle in noisy room with 
Derfect ease. 

‘The device is not electrical, It operates 
‘on the principle of the phyaiclan's stetho- 


scope. 
Place the telephone receiver on the 
pneumatic receiver, with the two rubber 
tubes leading from it placed in the ears, 
Even the faintest sounds will be heard. 


October, 1920 


‘Taking theDripOut 
of the Candle 


ANDLES, though 

‘cheap, should not be 
wasted. And the best 
way to prevent waste is 
toprevent dripping. Here 
ina new dripless candle- 
holder. 

‘A metal cap fits over the wiek end of the 
candle and keeps the melted wax from 
running down the side. In fact, a amall 
pool of wax collects in the eap, feeding the 
‘wick as long as the wick will burn. 

‘The cap slides up and down on x back 
support, automatically adjusting itself a 
the candle diminishes, 


Bale Sheet-Metal Scraps 


ALE your shect-metal seraps and you 

will find them easy to dispose of. A 
small press that will do the job well is 
‘shown below. 

‘The seraps are dumped into a hopper at 
the end of the machine, and when itis full, 
the lid is closed down. Next, the press is 
set in motion by a erank-lever and in ten 
‘seconds the bale is finished! 

‘The press in so constructed that itexerts 
pressure on four vides at once, causing the 
seraps to cling together, 

‘To guard against damage through over- 
loading the hopper, the press is provided 
with « cast-iron block that will break if too 
much strain is placed on the press. Five 
horsepower is needed to run the press, 
which weighs thirty-five hundred pounds, 
It can be mounted on a truck and moved 
from place to place. 


Punching for Votes 


VOTE by machinery—that’s the latest. 
Instead of filling out a ballot by hand, 
you punch a button directly under the 
hhame of your candidate. 

‘Your own voting number has slready 
been adjusted on the machine; thus both 
your number and the name of your candi 
date are registered. 

The tedious job of counting ballots ix 
eliminated. Will the taxpayer be content 
to let a machine vote for him? 


The Reverse of That Adage About 
Oil on Troubled Waters 


NOW that ships have begun to burn oil 
IN ‘instead of coal, the danger of fire in 
fand around harbors has been greatly 
Increased, 

‘Although inst the law to clean 
ship tanks and bilges near docks, seamen 
persist in doing it. At Brooklyn, New 
York, a thick layer of oil can almost. al- 
‘ways be seen around the repair yards. Aa a 
result, many firea—some of them serious— 
have broken out there. A lighted i 
thrown on the water is enough to start a 
fire, as the oll floats on the top of the 
water, 


Put Your Shoes in 
the Boot-Lock 
F you leave yo 
Tale) alin oats 
of your door when you 


stay at « hotel, you may 
find th 

mi light or you 
may never see them 


again; the chances are about even. 

But there is now a new boot-lock that 
can be attached at the side of a door. You 
put your shoes in it, and only the hotel 
Valet knows the combination. 

Shoes are too valuable nowadays to be 
treated lightly, and the new boot-locker 
will case the minds of hotel inhabitanta, 


Drinking-Cups for Cows 


P-TO-DATE dairies have individual 
sanitary drinking-cups for cows, in~ 
stead of the old-style buckets connected 
with the same supply-pipe. If any animal 
was diseased, the germs would be carried 
from bowl to bowl. 5 

‘This new drinking-cup is a small fron 
basin just large enough for a cow. In the 
bottom there is an adjustable steel 
plate. 

‘The water comes from a pipe above 
the rim of the bowl; thus no germ ean 
float back into the supply aystem. A valve 
keepa the water from constantly flowing 
into the bowl. When she is thirsty the 
cow puts her nove into the bowl and 
presses down the steel plate. This pressure 
‘opens the valve and the water runs into the 
bowl, ‘The water will run in an fast as the 
cow ean drink it 
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What's New in the 


’ Economy is the watchword of 


trade indi 
Aothing more 


At the Wyoming State Fair at Cheyenne a Fe 
‘wheel was run for a week by belting up a 
track-laying tractor of the kind used on 


Uelober, 1920 
Automobile World? 


these accessory manufacturers 


‘By swinging the doors at the 
froot and rear of this sedan 
in ly 


boot. The oi 
through a filler-eap 
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Taking Out the Bumps 


WILE the pneumatic shoek-absorber for Ford care 
is more expensive than devices of the spring or 
lever type, this is more than offset by its better riding 
bie? . 

‘As shown in the cross-sectional view, the apparatus is 
made up of a compound cylinder composed of three 
separate cylinders. ‘The first is a pump-cylinder from 

whieh the air sucked in on 
the down stroke of the 
piston is forced into a com- 
preasion-chamber to absorb 
the shock. Once the shock 
has been absorbed, the 
pressure of the air in 
the compression-chamber is 
relieved to. permit the 
rebound chamber, at the 
extreme top, to absorb the 
shock of the rebound, 

The piston-rod of the 
= lowest chamber is attached 

to the regular Ford shackle 

as used on the front and 
rear springs. As this piston~ 
pump is set in motion each 


eSSeaine soe 


(ne Sam ai 


‘inside this armored car; the body is 


1obanalt can get ink 


of steel, with a 


Your Money Is Safe in the 
Bank Tank 


‘HE Cleveland Federal Reserve Bank has put 
into service the “vault on wheels” shown in the 
picture. 
Tt is an armored truck having two compartments. 
One, in which the driver and chief of guards ride, has 


no bars. ‘The second compartment. in which the 
cash is carried, will carry as many as eight guards. 
Folding seats extend along the sides as in the ordi- 


time the end of the spring moves 
up or down, it sets up an air 
pressure in the other two cylinders, 


nary patrol-wagon. 


‘The entire body is 


he 


wy steel having 
}or cannot be pei 
the highest caliber, 


Gun-racks, dome lights, and 
speaking-tubes complete the appointments. 

ieased in a bullet-proof coat 

ing consisting of an outer and an inner layer of 

layer of asbestos between. This 

trated by a pistol projectile of 


The Tractor in the Lumber-Yard 


N the present stute of high prices 

‘of horses and mules, many lumber- 

yards and sawmills are turning to the 
‘small gasoline tractor, 

Owing to the special tasks to be per- 

very small gasoline 

Some do 


v 
; others do not have sufficient 
pulling power; and still others cannot 
‘turn in a small enough radius to permit 
of quick work in the narrow lanes 
between the lumber-piles. 

‘The tractor shown in the accom- 
panying illustrations is the invention 
of two lumbermen, 8. K. Prescott and 
H. A. Thurlow, ‘of Seattle. They 
claim’ that the’ tractor 
will do the work of from 
three to seven horses and 
mules, at a cost less than 
that for one horse or mule. 

‘The machine ean per- 
form many kinds of 
work, It can pull two- 


wheeled lumber buggies, 
three-wheeled lum ber 
buggies, or four-wheeled 
‘wagons; move small tim- 
bers with a grab-hook; 
push umber buggies and 


While the tractor is not in any sense 
a rebuilt automobile, it is fitted with a 
Ford engine, which is so geared 
through a sprocket-and-chain drive 
that it delivers between fifty and sixty 
horsepower to the rear wheels. This 
power is delivered eleven inches off the 
ground, giving the machine an excep- 
tionally strong drawbar pull. The 
Ford motor has been found parti 
larly well adapted for lumber-yard 
hauling because of the foot gear-shift- 
ing mechanism, which enables the 
driver to get under way with a lond 
very quickly. 

‘A truck type of radiator with double 
the cooling capacity of the Ford pas- 


‘The machine performs many kinds of work in the lumber-yard; it 
is not a rebuilt automobile, and it does seven horses’ work 


ct 


which is automatically maintained 
by the up-and-down movement of 
the ear when it passes bumps, 
Each absorber works independ- 
ently, so that the varying intensity 
‘of the shocks is taken up by each 
absorber individually. 


Equipped with a Ford motor, this baby 
tractor iso geared that it delivers sixty 
horsepower to the rear wheels 


senger-car type is fitted to prevent 
the engine from overheating under 
steady pulls, A guard 
in front of the radiator 
permits loads to be 
pushed as well as pulled. 
At the rear of the tractor 
js fitted a special swivel- 
bar with a wire rops 
‘winch to support and 
regulate the front end of 
the load when carried on 


a two-wheeled dolly. 
With its small but 
powerful engine the 


tractor is adaptable to a 
great variety of work 
easily serving other than 
lumber manufacturers. 
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Protecting the Driver from 
the Elements 


TENDENCY is abroad today 
toward the greater use of 
closed eabs on motor-trucks in order 
to protect the driver in rainy or 
snowy weather. Most of the com- 
pletely enclosed truck cabs, how- 
ever, are fitted with door’ units, 
which must be removed in hot 
weather. Sometimes they become 
mislaid or damaged. 
‘To overcome any need for storing 


the doors away when taken off, an ee 
Eastern truck-maker has devised a j a 
removable eab door made of leather, rss 


which can be folded like the side 
curtains of an automobile and 


placed under the driver's sea ese A Flexible Track-Layer 


HE track-laying wheel shown in the ac~ 
companyingillustrationsis different from 
ail other types of similar devices in that the 
tread is flexible and follows the contour of 
the ground, instead of being rigid, such as 
was the type used on the British tanks, 
There are certain advantages of the 
flexible type, especially when applied to a 
ret marron) vehicle intended for commercial hauling, 
such as logging work, pulp, and chemical 
‘wood haulage, and the like. With the rigid 
type of track-layer, the tread must span a 
depression in the ground or crush a prow 
jection. When it spans a depression almost, 


In this flexible track- 


Sees ‘equal to the length of the tread itself, the 

Ux"curatare of the traekclayers only touch the ground at ‘each 
Eremiieehing at end, thus reducing the amount of traction 

Botts end giving by decreasing the area of tread. 
[go ened With the flexible type, however,the cleats 
TER pumig over de! follow the curvature of the ground and touch it 
presicns at all points, so that the traction ia greater when 
ansing over a depression than when traveling 
Donble with detachable door unite fon level ground. 


An Underground Gasoline Storage-Tank 


UT-PUT—your engine gasps and The pipe has a strainer attachment. that may have got into the gasoline. 
then dies. ‘You waste an hour go- There is a drain-pipe at the bottom of There are two more pipes attached 
ing over the engine, the ignition sys- the tank that carries off any sediment to the tank—an air-inlet pipe and a 
tem, and then decide gasoline -outlet pipe. 
that it must be dirt in Both of them lead to the 
the gasoline feed-pipe. garage. When you wish 
You spend the rest. of to draw up some gasoline 
the day under the ear. you connect the air- 
Clean, filtered gaso- inlet pipe with a tire- 
line is absolutely essen- pump and send a supply 
tial to the good running. of air into the tank. This 
order of your car. If you will force the gasoline 
have a garage of your into the outlet pipe and 
own, build an under it will soon be flowing 
‘ground gasoline storage into the tank of your 
tank near it and keep automobile. 
your own gasoline sup- ‘An underground stor- 
ply. You can filter and age-tank has several ad- 
‘drain it yourself. vantages over a tank 
An excellent ‘storage- built aboveground, For 
tank is shown herewith. example, it is free from 
It is located in a small dust, dirt, and rain, and 
concrete cellar and re- there is ‘decidedly’ less 
ceives its supply of gaso- risk of explosion, to say 
line through a pipe that nothing of the ad- 
terminates aboveground. ditional floor space. 
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Providing an Ocean Lines with Listening Ears 


N ocean liner is com- 
ing close to port and 
a dense fog blankets the 
tea; yet the engine is run- 
ning at a scarcely notice- 
able reduced speed. 
“What a reckless pilot!” 
might be your thought. 
But if you stepped into 
the cabin where the ni 
gating officer is listening 
to what the telephone re- 
ceivers have to say, a re- 
markable condition is dis- 
closed. Not only every 
vessel within a radius of 
about fifty miles whose 
propellers are working, but 
every lighthouse signal 
station or bell buoy, ean be indicated on the dial, 
heard. From the direction ‘The reflected sound, 
of the sound and its inten- ee ee toes reaching the microphones, 
sity, the inbound steamer causes the dial to move 
can'be safely steered through the fog. indicates the approximate depth of the with the shifting of the ship's posi- 
Not only that, but the depth of water water, as well as discloses the presence tion, as the sound is sent back 
in which it is moving can be gaged, of other craft. It ean also be used to from the various planes of the sea- 
provided the water is not more than communicate with passing aircraft, bottom. 
‘one hundred fathoms deep. “How is and is, in all, a wonderfully useful A simple calculation, arrived at 
this wonderful result accomplished?” instrument. from a table, enables the navigator 
asks the uninitiated. ‘The hydrophone, as used for sound to chart the region over which the 
Installed on a ship the hydrophone ing the depth of the water, consists of vessel is passing. 


UT from the feet The One-Man Submarine Is Here eyergcopteisiet 


ready to speed up its 
small raft latch controlled from the conning- engine of 200 horsepower. At 30 knots 
tower, thus admitting the water to the an hour it swings back to the protec- 
tix inches of surface above the water. torpedo-chamber. The mechanism of tion of the fleet to receive a new charg 
‘The Hornet isa one-man submarine the torpedo is started and the deadly ‘This interesting invention was 
which travels at a speed of 30 knots missile is directed upon its course. designed by W.B.Shearer. The minia- 
and carries a torpedo charged with ‘Then the gate is closed and a powerful ture submarine can travel on the sur- 
from 800 to 500 pounds of T.N.T. The pump operated to remove the water face, and from its size might be mis- 
length of the submersible is 40 feet and from the compartment. Just forty-five taken for a motor-boat. Submerged, 
its weight is 8500 pounds. its forward deck is entirely 
‘The crew consists of one man. f concealed and barely xix 
He pilots the craft and f inches of the rear portion of 
directs and fires the torpedo. the boat projects above the 
In firing, the gate at the water. 
bow is raised by means of a ‘Only from the air would it 
be easy to detect the Sea 
Hornet going on her “lawful 


a set of microphones which 
are placed in a tank in the 
keel of the vessel, totally 
submerged. 

In the forward part of 
the vessel, at a known dis- 
tance from the ship's een- 
ter, is the registering part 
of 'the instrument, con- 
sisting of a dial that points 
out certain angles of a 
semicircle. Aft is the pro- 
peller, the noise of which 
is reflected from the bot- 
tom of the water. 

‘The angle of reflection 
equals the angle of inci- 
dence, in sound as well as 
in light, and this angle is 


moving at great 


’ | oceasions.” 


"When abe is submerged. the forward deck 
Of the minature submarine is entirely con- 
ealed and barely siz inches of the rear por- 
ton of the boat preects above the water 


Knots an hour ‘toepedo-chamber 
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Imitating Rain, Thunder, and Snow for 
Amateur Theatricals 


By Lawrence B. Robbins 


ANY effects simulating nature 

on the stage are made by the 
orchestra, but there are a few that call 
for special appliances. On the pro- 
fessional stage these are somewhat 
‘complicated, but for the wants of the 
amateur actor the machines herein 
described will give those effects very 
realistically and will be found simple 
to construct. Much of the naturalness 
of certain scenes can be realized by 
their use and the continuity of the 
entire play improved. 

Figure 1 represents a machine for 
reproducing both wind and rain, 
either singly or in combination. It 
consists of two revolving drums 
mounted upon a frame of heavy 
timbers. Four triangular sections of 
the frame are first built of 2 by 4 
spruce after the pattern shown in 
detail. The axle-bear- 
ing should be about 36 
in, from the floor. Bolt 
‘the peaks together and 
brace the under part 
with an angle iron. 
Leave the bottom or 
base open until as 
vembled upon the base 
timbers. 

For the wind effect 
build a slatted drum 
18in. in diameter and 
24 in. long. | This is 


‘wood and of a size to fit in the squared 
end of the wind-drum axle. Secure 
it with a set serew. Set a spiral spring 

over this end of the axle with a iret 
washers and two washers over the 
crank end. 

Now set the axles of each drum in 
pair of the frame sections, arranging 
‘the washers in the wind drum so there 
‘will be no end play to mention. The 
washers and spring should be placed 
between the frame section and one 
disk of the rain drum; the washer on 
the opposite axle being held in place on 
the axle at a definite point by a cotter- 
pin. This allows the axle to be pushed 
along the length of the spring but no 
farther. 

Next, build a base of four timbers 
bolted together and arrange the po- 
sition of the four section frames in the 
relation indicated. Set 
‘the rain drum just far 
enough away so that 
Pe spring holds it 

from engaging with 
sy axle of the wind 
drum, but will engage 
with it if the axle is 
pushed in. Throw a 
sheet of silk over the 
wind drum and secure 
it to the base at one 
end with light springs 
as shown. Hang a 


aiaeraied of peace ae SOR weight on the other. 
cular disks of heavy ghismachine imitates ; Thread on the eranks 
wood. ‘Then nail slats theretmnothageomplcatd sboutit and secure with set 


around their circum- 
ferences, completely enclosing them. 
Leave about one inch between theslats, 
‘and sandpaper them off smooth so no 
splinters will show themselves. Bolt a 
pipe flange in the exact center of each 
disk and thread in a piece of 144-in, 
piping for an axle. ‘These two pieces 
of pipe must be in line so as to make a 
true running axle. Slip a couple of 
washers on each end. Then con- 
struct a crank for one axle with elbows 
and short lengths of pipe as shown. 
‘The extreme end of the other axle 
should be heated to redness and 
pounded into a rectangle (square). 
‘The rain drum is composed of a cir 
cular box similar to that shown. N: 
metal Iathing around the entire 
ie or drive in small wire nails. Put 
in about a pint of dried peas or old 
‘shoe buttons. Arrange pipe axles on 
this drum the same as on the other. 
‘These axles should be somewhat 
Jonger than the others. A. crank is 
constructed for one end similar to the 
‘one for the wind drum and a square 
wooden plug driven into the open end 
of the opposite axle. Make it of hard 


screws. By turning 
the cranks of either drum separately 
you will get the effect of whistling 
‘wind or beating rain and by engaging 
the two axles and turning both at 
‘once the combination of both is pro- 
duced together. Nail a brace each 
side of the frames and the ma- 
chine is done. 
‘Thisis accomplished 


‘The operator can furnish the actors 
with wind, rain, thunder, or snow 


effect. very realistically. Cut out two 
semicircular pieces of wood and 
connect them with a covering of sheet 
irou, cardboard, oF stiff roofing paper. 
Set in a couple of ribs to give shape 
to the middle of it, Then cut a row of 
slots 6 in. long fairly close to each 
edge. Make them lin. wide and as 
far apart. Pivot the top of each end 
of this container through a piece of 
‘wood and nail these hangers to an over- 
head beam behind a border scene. By 
partly filling this with fine white paper 
and rocking baek and forth by pulling 
‘on the pull cords attached to each 
end, the paper will sift through the 
slots and fall to the floor as desired. 
‘Suspend this arrangement at one 
end of the staye and set an electric fan 
beyond it and the wind can be made 
to blow it by a window or open door 
as though driven by a gale. Operating 


the wind machine with it will add to 
the illusion. 
A policeman’s rattle is good 


example of the idea tused in imitating 
falling or splitting timbers. Suw off a 
section of round log about 15 in. i 

diameter and set axles on each face a 
previously described for the wind and 
rain machine. ‘Then screw hard wood 
teeth around its circumference at 
ight angles to the sides. Make of 
hard wood and with a cross-section 
as shown in detail, Build a frame of 
by 4 timber as illus. 
trated in Fig. 5 and 
mount the axles in 


by suspending a sheet 


of iron vertically, clear 
of obstructions, and 
shaking gently or hard 
according to the inten 
sity of sound desired. 
Rivet a wooden cleat 
to one end and attach 
a rope to hang it by. 
A looped rope in the 
lower end will serve 
to vibrate it. A sheet 
the dimensions given 
will give a good imita- 
tion of thunder. 

If the storm occurs 
in winter and snow is, 
supposed to fall, the 
following will give the 


= 


holes for bearings in 
the uprights. A cot- 
ter-pin in one end of 
the axle will prevent 
it from_ pulling out 
‘the bearing. Make 
a crank of pipe-fit- 
tings for the opposite 

‘Three strips of oak 
4 in. wide and 14 in. 
thick, and long enough 
to strike three sepa- 
rate teeth of the drum 
when arranged as 
shown under the 
drum, will furnish the 
clatter. 


“ Popular Science Monthly 


An Out-of-the-Way Clothes-Rack 


Out of the way when you don’t 
need it, but ready for instant use 


JERHAPS one of the most useful 

household articles I ever turned out 
with my own hands is the adjustable, 
collapsible, and out-of-the-way clothes- 
rack, 

“A common, ordinary clothes-racl 
you will say. "Anybody ean string 
clothesline across the kitchen for ser~ 
vice when the rain is pouring down. 
Yet this clothes-rack accommodates 
large washing, and once the wet 
clothes are on the rack, the whole 
rack is pushed up into the hot air 
next to the ceiling and the clothes are 
entirely out of the way. 

‘Nine 4-ft. sticks, preferably of sea 
soned ash, each }4 by 74 in., highly 
sandpapered to a very smooth sur- 
face and the sharp edges rounded off 
aro the first, requirements. 

Drill a Yin, hole 34 in. from one 
end of each stick in the center of the 
and with a large flat-sided 


are riveted to a movable support. 

From a 3-{t. plece of oak, 125 by 

fn, cut two pieces as shown in 

i. 2. A Vein, drill-hole 34 in. 
from each end furnishes a clearance 
hole for the wood-fastening screw so 
that it will not crack the wood. Six 
inches apart, 3 in, from the center line 
are two }(-in. holes drilled only 34 in. 
deep, while directly on the center 
line, but in only one of the pieces, is a 
}4-in. hole all the way through. ‘Two 
strips of wood 74 in, square by 30 
in, long, and two brass rods each 34 
in. by ‘81 in. long, the 
two sticks shown in Fig. 
framework of the stationary part 
which is fastened to the wail. See 
Fig. 3. 

Tt must be understood, however, 
that before this framework ean be 
completely assem- 


bled and fastened 
to the wall, the 


By Theron P. Foote 


Part IIT in Fig. 4. One half inch from 
each end of the strips drill a t4-in. 
hole % in. deep and a }4-in. hole the 
rest of the way through. Part IV is a 
hard piece of oak 734 in. long, 134 in. 
wide by 34 in. thick, having 1¢-i 
holes all the way through, the holes 
being 6 in. apart. If the center line of 


these holes is 84 in. from the back side 
of the block, this will allow a clearance 
of 4G in. ‘between Part IV which 
slides up and down on the brass rods 
and the wall on which the standard is 
mounted. (Note in Fig. 2, that the 1 
in, holes are 34 in. from the back side 
of the strip. A }¢in. hole is drilled in 
the center from the back and is only 
3G in. deep. Parts V and VI are two 
14-in. pieces of oak 34 by 34 in., having 
4-in, clearance holes drilled on the 34- 
in, side in the ends. Parts VII and VIII 
are 7-in. pieces of }4-in. round rod. 
After assembling these eight pieces, 
the ends of the clothes arms having the 
Y¢in. holes, and as shown in Fig. 1, 
should be placed on Part I of Fig. 4 


and spaced to form a V. This will 
allow a free movement of all rods 
when open, while when the rack is 
closed the’ rods will fit closely to- 
gether. 

‘One-eighth-inch iron rivets, 2 in. 
Jong and having suitable iron washers 
to fit, fasten the clothes arms to their 
base.” (Part I, Fig. 4.) In riveting, 
first place a washer on the rivet next 
to the head, then the rivet through 
a clothes arm, then another washer, 
then through the base, then another 
washer. Inverting the whole thing and 
placing the rivet head on a metal 
foundation, hammer over the end, 
‘This operation must be done with each 
clothes arm, and when the nine clothes 
‘arms are securely riveted on the mov- 
able support, the whole is placed on 
the brass rods of the wall support. 
‘One end of a }4-in. round rod 36 in. 
Tong is glued and nailed in the 4-in. 
hole (3 in. deep in Part 1 of th 
movable part) and protrudes throug! 
the }in, hole in the bottom piece of 
the standard, By means of this rod 
the movable section is pushed upward 
on the rods. A small piece of brass 
wire bent so as to spring into the posi 
tion shown in Fig. 5 is sufficient to 
hold all the weight one could place on 
the rack without breaking it, In letting 
the rack down from the ceiling, simply 
press in the spring wire catch and the 
rod (having the movable parts at- 
tached) will slide easily through the 
¥é-in, hole in the bottom support. 

‘When assembled on the wall, raise 
the clothes arms to a horizontal 
position, swing in Part VIIT, Fig. 4, 
until it comes in contact with the }-in, 
round rod used for raising, and drilling 
small hole so as not to erack the rod, 
placa a serewaye for thie round rod 
to brace against, thus maintaining 

the clothes in a 
horizontal position, 

Do not attempt 


movable 


This movable 
part is composed of 
eight pieces of wood 


to shellae, varnish, 
stain, or paint the 
rack, as the wet 
clothes would be 
spoiled. The 
crudeness of ap- 


and is shown in 
Fig. 4. Part Tis a 
piece of 3-in. oak 
8 in, long and 3 in. 
wide. To the ends 
of this piece are 
securely nailed two 
9-in, strips 34 by 14 
in, allowing 1 in. 
to’ extend beyond 
one side of the strip 
(Part 1) and 5 in. 
on the other side. 
‘These strips are 
marked Part [Land 


pearance may be 
improved by using 
fine sandpaper. 


ally is rainy, your 
wife or laundress 
willappreciate your 
making this rack. 
If it is rainy or cold 
outside, it makesno 
difference, because 
she ean do the wash 
on schedule and 
hang the clothes to 
dry inside. 
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Harnessing 
Temperature in the 


Steel Industry 


‘TTHE bearings in your automobile stand up 
under terrific strain and pressure without 
grinding themselves to pieces in a few days.—Why? 


ry A. cmanutectaree "can peoducatanvallon steal 
oY automobile axle from which an 8o-ton railroad 
locomotive can be suspended? "How? 


A valve stem may be pulled out like rubber in the 

| testing machine without breaking. A gear may be made 
so glassy-hard that a microscope must be used to detect 

le wear which it has been subjected fer running 10,000 
miles? How? 


Heat Treatment. Heat Control. 


Come in here, in this fittle office in a mill where the 
steel for automobile parts is being treated, See that man 
watching those instruments on the wall— Recording 
'yrometers—electrical heat recorders, Each Pyrometer 
connected with its furnace, hundreds of feet away. 


If the temperature of a furnace rises or falls ever s0 
little, the man at the temperature control board knows it. 
He warns the man in charge of the furnace by flashing an 
electric light. On those Pyrometers depends the ultimate 
quality of the parts that compose your automobile 


In scores of plants where stecl for automobiles and 

myriad other purposes, is made, Zeer Temperature Indi: 
ting and Recording and Controlling instruments are used. 
other industries where temperature is a 

ind what industry does not harness temperature? 


There are over 000 diferent Kos of pee and styles 
of instruments in the Jeor line. At the left we list Jp 
Foot Drown ae A products for the home. They possess that same dependable 
sas Accuracy which characterizes all instruments bearing the 
ame eee. Ask your dealer about them, Tf 
supply you, write to us direct, sending the 
Literature on any instrument of type of instrument in which 
you may be interested will be sent you promptly 


There's a Tees ond Tiler 
Thermometer for ery 
purpose. 


Yiylor Instrument Companies 
Rochester, N. Y. 


Taking the “Sigh” out of eyeing 


‘The fellows that ride a " century,’ 
without getting tired, are in on 
secret that you may not know. They 
have been told how, or have discov- 
ered, the right way to pedal, so as 
to get a third more power and speed 
with the same effort, 


‘The Kokomo Bike Book gives you 
this secret. It also tells how you 
may increase the usefulness of your 
wheel simply by having the right 
Kind of tires, It's FREE, Any one, 
who sends for it, can have a copy. 


‘The book is to serve asa reminder 
to you that Kokomo Bicycle Tires 
are about the longest wearing, uni- 
formly good tires built. Their heavy 
fabric foundations means fewer punc- 
tures and longer life. 

For a quarter of a century Koko- 
mos have given supreme satisfac- 
tion. They never disappoint. Ask 
for Kokomos, when you need new 
bicycle tires. 


Kokomo Rubber Co. 


40 S. Main Street, 
Kokomo, Indiana 


‘When you want the most satisfactory of 
all ties, ase for the Kokomo-Everlaster, the 
ire with the thick, white, enduring. tread 
‘over a heavy motor-cycle fabric foundation, 
‘hone “twin grip” makes the wheel roll easy 
find ia proof against slip or «kid, 


BICYCLE TIRES 


@ 


Contrinutors to Cycle 
"Tetges Compete 
‘Promote 
“aieycine 


| side. 


‘OR a very small sum an electric 

toaster can be made at home. 
Secure a piece of asbestos 6 by 10 in., 
and 14 in. in thickness. Twelve holes 
are punched in the asbestos, six at 
each end, to hold electrician’s bolts, 
which in turn hold six strands of 
electrical heating wire stretched across 
the asbestos, held straight in the center 
by running them through six round- 
eyed screws. The two electrical wires 
are connected to the two end screws at 
‘one end of the asbestos on the under 


Five small metal strips are 
placed between the ten remaining 
serews on the under side of the asbestos 
te complete the contact of all wires 
above. 


Question 8. EDWARD J.VACHUSKA, West 
‘Technical High School, Cleveland, Ohio. 

‘A grand-stand designer must take into 
consideration the dead weight of the 
‘structure itself, the dead weight of the 

| force exerted by reaction when dead 
tht of crowd is put into action in rising 
or moving and also vibration’s effect on 
‘material 

‘The community should require the con- 
tractor to make allowance for several times, 
the strain which could possibly be brought 
to bear on the structure, 


Question 9. Witt. J. Vax Axi, High 
‘School, Yonkers, New York. 

A. quick-action ice-cream freezer is 
simply constructed. A pail with a tight 
cover is used to hold the ingredients. The 
‘cover has a circular hole cut in the top and 

‘made 20 that a smaller pail may be 
soldered to it, iting within the larger pail 
‘when the cover is on. A still larger bucket 
contains both smaller paila and is packed 
‘around the inside with fee. 

In melting, the ice absorbs the heat from 
the mixture of ingredients. Salt is used to 
lower the freezing-point of the ice and 
‘water and thus causes it to melt faster. 


10, Evexert P. Canaax, 
Central High School, Washington, D. C. 

‘What impressed me most was the fact 
hat the electrician expected the dynamo 
(© stop generating by throwing out the 
switch at the bus bars. It seems strange 


‘Al! points must be protect 
fed against short-cireuiting 


Popular Science Monthly 


Make Your Own Electric Toaster 
By Edna Purdy 


‘The essential part or heating cle- 
ment of the toaster is now complete. 
‘The remaining operations are mostly a 
matter of choice, except for the under- 
neath finishing, where one must be 
careful that no metal touches the two 
wires where they are attached to the 
outside screws. A suitable stand may 
be made of sheet metal held 4 in. 
below the asbestos by hollow posts 
covering long screws approximately 
in. in length. 
‘The top to hold the toast can be 


‘Acsuitable stand is then made 
from sheet metal andthe 
heating element attached 


made of heat-proof screening stretched 
across four straight metal pieces, or 
heat-proof metal wire may be inserted 
into the two side metal supports 
through drilled holes. 


Winners of Our $5000 in Scholarships 
(Continued from page 77) 


that he didn't think of killing the dynamo 
by throwing out the field switch. I think 
tthe helper was a quick chap to eateh on #0 
‘quickly and use in such a time the facta 
that his chief gave him, 

As long as the turbine 
electrician did not want th 
fand as long as there was current in the 
field coils, the wires of the armature were 
cutting the lines of force about the field 
coils and were generating electricity. It 
‘was this current which was arcing on the 
‘wires in the oll-pit and which was pussling 
the head electrician. As soon as the field 
switch was opened there were no magnet 
Tinea of force about the field coils and the 
wires of the armature had no magnetic 
lines to cut, consequently there was not 
‘more current generated. 


I for any reason the prize-winner in a 
group is unable to take advantage of the 
scholarship offer, the student receiving the 
next highest mark in that group will act as 
alternate. ‘The names of the second high- 
st students follow: 

Guonck MATHS, Johnson City, Tenn.; 
Jou Lewis, Alexandria, Minn.; Suen 
Wooo Pavt, Dallas, Tex.; Pamir Hot- 
(GKEN, Missoula, Mont.; Rocen HACKNEY, 
‘Wellington, Kan.; Doucias W. OWEN, 
South Bend, Ind.; James M. Kucn, Tar” 
boro, N. C.; F. EDwaRo Haxby, Augusta, 
Maine; Spencer MeRepiTH, Plainfield, 
N. 4 asugp Dexren Best, Brookiyn, 
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Rough Treatment But 
Champions Will Stand It 


“THE famous No. 3450 Insulator in Champion 
Spark Plugs resists this severe test perfectly. 
It is your safeguard against the shocks, vibration 
and temperature changes that constantly attack 
the ace plugs in your engine. 

Most spark plug troubles come from cracked 
and broken insulators—avoid these troubles by in- 
sisting upon the plug with the name “Champion” 
on the Insulator. 


‘There is a Champion Spark Plug specially 
designed for every type of engine. Order a set 
from your dealer today. 


Be sare the name Champion aw 
ig on the Inualtor and the 
World Trode Mark on the Bor. ~ “ 


CHAMPL 


‘DEPENDABLE 
SPARK PLUGS 


An Alarm that Rings by Sound 


By Windsor Crowell 


“T only takes a few simple materials 

to construct an alarm that will warn 
the user by a sudden or loud sound op- 
erating the mechanism, Such an alarm 
can be used in various places, such as 
the sickroom, the nursery, ete., where 
the noise can warn people in the other 
part of the house that assistance is 
needed. ‘There are many other uses to 
be found for such an idea. 

‘The mechanism is enclosed in a box 
with a round opening in the front 
through which the sound is 
transmitted to the proper 
part. Make a box of hard 
wood about 10 in, high, 5 
in, wide and 3 in, deep. 
‘Leave the front open until 
all the details are installed 
and adjusted. 

Near the top fasten a 
small block of wood about 
gin, thick, ‘Then procure a 
disk of metal similar to the 
diaphragm of a telephone 
receiver, 3 in. in diameter, and fasten 
the top edge to the block with one 
serew. Set a second screw into the 
back of the box directly under the 
lower edge of the diaphragm and 
adjust the head so it clears the dia- 
phragm by just the merect fraction of 
an inch. 

In the center of the bottom set a 
magnet. One taken from an old 
telegraph or electric bell will suffice. 
‘A pair of them will do as well as 
fone. Connect the magnet to the 
diaphragm as shown, one terminal 
to the contact serew under the 
diaphragm, the other terminal to 
binding-post B. ‘The serew holding 
diaphragm to the block is connected 
to binding-post A. 

‘The armature consists of a piece of 
spring brass 1 in. wide, bent at right 
angles as shown, ‘The long arm is 
bent at the end in the form of a 
“trigger.” Underneath the metal next, 
the trigger is riveted a piece of soft 
fron, The short arm of this brass 
strip is drilled with two holes by whieh 


it is fastened to the side of the box. 
When in position the iron armature 
should rest about 3/16 in. over the pole 
of the magnet. ‘The brass should be 
stiff enough to retain its position, but 
not too stiff to prevent the magnet 
pulling it down when electrified. 

‘The contact lever is shown in detail 
and consists of a stiff metal arm bent 
as shown. The end of the horizon- 
tal member is bent down in a hook 
which fits over the trigger of the arma- 

ture. Roll up the bottom 
end over the horizontal 
shank of a widestaple which 
is driven into the bottom of 
the box near the corner. 
‘This acts as a pivot for the 
lever to swing on. Near the 
angle of the lever drill a 
small hole into which put 
a very light spiral spring. 
Fasten the opposite end of 
the spring to the side of the 
box and adjust the tension 
so that when the 
hook lips off the 
trigger the lever 
will be pulled 
back into good 
contact with 
binding-post | C. 
‘The pivoted end 
of the lever 
should be wired 
to binding-post 
D. Binding-post C should be arranged 
ro it can be adjusted in or out and 
contact changed as necessary. A cover 
should then be made for the box with 
& round opening over the diaphragm. 
‘Near the bottom arrange a small door 
which will drop down and allow the 
contact lever to be set in place when 
the apparatus is to be used. 


If set in the sickroom, the instrument 
‘will warn those in other rooms that 
the patient is in need of attention 


Connect binding-posts A and B to 
a battery as indicated, Then con- 
nect binding-posts C and D to the 
‘same battery and a bell with a switeh 
in the line. 

‘The action is as follows: With the 
contact lever hooked over the arma- 
ture and the bell switch on, let some 
‘one speak or make a sharp sound in 
front of the opening. The diaphragm 
will vibrate and make contact with 
the screw beneath it. ‘This energizes 
the magnet, which pulls the armature 
down to it and 
releases the con- 
tact lever. ‘The 
spring pulls this 
back and makes 
a fixed contact 
with binding- 
post C, which in 
turn rings the 
bell, Tn th 
meantime the 
diaphragm has stopped vibrating and 
‘the armature returns to its original 
position, 

The bell will ring until the switch 
in opened and the circuit cut off, ‘The 
‘contact lever can then be reset for the 
next alarm, 

‘This apparatus is simple to con- 
struct and will be found to be useful. 


How to Break Up Cement Posts 
By E. L. Harvey 


‘EMENT is a mighty tenacious 

‘material, as any one who has been 
obliged to dispose of cement walls, 
posts, oF other siructures made of the 
substance can testify. It is that very 
tenacity that makes it valuable and so 
highly appreciated as « building mate- 
rial, Still, occasions arise when it be- 
comes necessary to break up something. 
made of cemerit. ‘That means trouble 
and hard work unless one happens to 
know how to ro about it. 

For the benefit of those who may 
have similar work to do, I want to 
deseribe how I disposed of some cement 
posts which were 5 ft. high, 28 in. 
wide at the top and 3 ft. wide at the 
bottom, located inside of a building, 
and within 30 ft. of 1080 panes of glass. 
My method was so successful that I 
didn't break a single pane of this glass. 
I drilled a hole § in. deep about 14 ft. 

e 


from the top of each post, another hole 
18 in. lower about 10 in. deep, and at 
the bottom two very shallow holes on 
‘opposite sides. In each of these holes, 
T loaded a third of a cartridge of 40 
per cent strength dynamite. 

‘The charges were primed with elec 
tric blasting-eaps and connected up to 
a blasting-machine cireui 

Before fring, the posts were covered 
with old blankets and pieces of burlap, 
on top of which were laid heavy strips 
‘of timber. The shots broke up the posts 
very nicely. The cost of explosive for 
each post was about 11 cents for the dy- 
namite and 16 cents for the electric 
Dlasting-caps. 

Thave no doubt that any farmer who 
hhas spent the better part of the day 
‘beaking up cement structures with 2 
sledge-hammer will be glad to know of 
this easy way of saving time and labor. 
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Blue Buckle OVéFAIIs 


S quick as you get into Blue Buckle 
OverAlls and Coats you know why 
they're the biggest selling work togs in 
America. You get the strength of the 
sturdy indigo-blue denim, the Union work- 
manship so hardy against wear. 

Go over the Blue Buckle features! The 
tack-stitched pockets and seams, fly cut 
into the garment, comfortable, elastic stay- 
up suspenders—these and many other 
details absolutely insure more comfort and 
more wear. 

Invest in Blue Buckles for comfort and 
economy. Get your pair today. 


Ask your dealer for Blue Buckles 
Jobbers OverAll Co., Inc., Lynchburg, Va. 


Largest manutacturers of overalls in the wor'd 


Blue Buckle “ Buddies” 


“Strong 
for 
Work” 


This ticket appears on 
iho i 


Gen selling overatia in 
the world 


| 


Like Wiping you face 
with a towel 


EN 
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The Way to Cut Large Holes 
in Glass 

| [7 is surprisingly easy to cut large 
holes in glass. For a drill use a 
copper tube the size of the hole re- 
quired, make the end square and true 
and put itin an ordinary brace. Fora 
cutting medium use a mixture of tur- 
pentine and. fine earborundum and 
Keep the drill well supplied. Apply 


—exactly expresses the sen- 
sation, as well as the perfect 
ease and comfort of shaving 
with an Enders Safety Razor. 


SAFETY 


13 years on the market—2,000,000 
enthusiastic users—without adver- 
tising—because the production of 
Enders has never before been able 
to catch up with the phenomenal 
demand. Its users, by recommend- 
ing it to their friends, created a 
demand for Enders which, until 
now, we have been unable to catch 
up with, 

This is indeed a case where the 
fied user alone has made a 
product successful. 

“Like Wiping Your Face With A 
Towel” is more than a phrase—as 
shaving with an Enders is more than 
a shave, It means absolute cleanli- 
ness and simplicity, two features of 
‘The Enders, which appeal instantly 
—and hold that appeal always. 


Wr Enders 


Enpers SALEs CoMPANY 
17 Barresy Piace 
New Yore 


ENDERS_ SELLS 


FOR $1.00 


| 


coPPeR Tu 
1 BRACE, 


costoratun 
J GLASS, 


Large holes can be drisied in glass with 
‘copper tube for a drill and earborun- 
Gm teed ‘an a cutting medium 


just enough pressure so you can feel 
the earborundum cutting. Go slowly 
and carefully when nearly through, 
you want to make a clean hole, To 
‘start the hole in the right place, clamp 
over the glass a piece of wood with a 
hole in it just large enough for the tube 
to pass through. ‘This need be used 
only until the drill has eut far enough 
‘0 it will require no further guiding. 


Bending U-Bolts with a 
Homemade Tool 


[BE tration shows a tool that. 
was constructed to bend U-bolts 
which were threaded at both ends 
and taken hot from the fire. 

‘The body, A, is made from a piece 
of flat bar steel, a little wider than the 
U-bolt and was cut out on the top 
side the desired shape of the formed 
bolt. Two plates, B, bolted to the 


If you have U-bolts to bend, here is 
the tool to doit quickly and neatly 


sides, and with the pins, C, held the 
red-hot rod in position, while with 
the forming bar, D, it was forced into 
the U shape with a few strokes of a 
hammer. The forming bar was 
| grooved to fit the bolt. 

‘The two angles, E, were bolted at 
the under side of the flat steel bar, as 
shown, to hold it in an upright posi- 
tion. “With this form the two hun- 
dred bolts were bent true and all alike 
in a very short time.—E. 8. Goovett, 


Who Stands Behind your Tires 


UT of all the different kinds of tires in the bicycle 
shop, how is anyone to tell which kind is best? 
There must be some way of telling as'good away ax 
any is to look at the reputation of the companies behind 
them, The makers of U. S. Bicycle Tires are the oldest 
and largest rubber manufacturers in the world—and you 
can invest your last nickel on the fact that there is a 
reason for it other than merely the number and size 
of their factories. 
U.S. Chain Treads, U.S. Cords and seven other 
treads in Clincher and Single tube styles. 


“Ride a Bicycle” 


United States Tires 
United States @ Rubber Company 


rs 


Monogramming Your Own Automobile 


PRIVATE monogram or display 

of the owner's initials upon the 
doors of his automobile always adds 
class and distinetion. But it gen- 
erally is thought that to work out a 
monogram is the job for an artist or 
professional painter and is beyond 
the ability of the amateur. Of course 
the design may be an impossibility 
for the owner to create, but with the 
aid of an artistic friend, the proper 
arrangement of letters can be accom- 
plished. ‘Then it is only the matter 


‘The paper stencil is aid against the car 
the'paint-bruah is passed swiftly over ie 


‘of applying those letters to the ear 
doors in the right way. 

Now there are several ways to apply 
designs, but the easiest and simplest 
for the amateur is by means of the 
stencil, It is an easy trick, onee you 
know how, and is worth trying, es 
pecially if you ean save money and 
have 1 good-looking job in the end. 

First draw your design upon rough 
paper until a pleasing arrangement 
is produced. For the small ear I 
would make the complete height of 
the design not over 14{ in., but for 
the large car one can stand a height 
of 2 in. The width depends upon the 
nature of the letters and their rela- 
tion to each other when interwoven, 
but try and have the design as nearly 
square as possible. 
| If a simple row of initials is desired 
instead of the monogram, it is better 
to have them somewhat smaller than 
\in the monogram; that is, shorter, say 


By L. B. Robbins 


about 34 in. for the small ear to 114 
in. for the larger car. All this, of 
course, must be left entirely to'the 
artistic instinct of yourself or your 
friend. 

With the design completed comes 
the cutting of the stencil. First trans- 
fer the drawing to a piece of heavy, 
stiff manila paper by means of carbon 
paper. Lay the drawing over the 
manila with a piece of earbon between, 
face down, and trace over the lines of 
the drawing with a hard-pointed pencil. 

‘Then comes the cutting. ‘This re- 
quires great care as it takes a sharp 
knife and a steady hand. Lay the 
stencil paper upon a piece of glass, 
holding two sides down with the left 
hand. Then cut carefully along the 
lines of the design with the point of a 
sharp penknife blade or a regul: 
stencil knife. Whet the blade oc 
sionally so the edge will not chip and 
drag the edge of the cut, making a 
ragged tear. Much depends upon a 
good clean-cut stencil, 


Allow Plenty of Margin 


As will be noticed in the illustra- 
tion, each letter is connected to the 
next with “binders.” Their purpose 
is obvious. All parts that would have 
no support in the design otherwis 
should be connected to each other in 
this manner. Allow plenty of margin 
to handle the stencil by. If, in the 
course of continued use, any of these 
binders becomes broken or torn, it can 
be mended with court-plaster. 

After the design is cut, give the 
paper one oF two coats of” shellac or 

mish on each side. This renders 
it impervious to oil or water. 

Now determine the exact spot on 
the car-door that you wish the mono- 
gram and, without marring 
the finish, draw an outline of 
the size of the design and then 
rub carefully and smoothly 
‘over the varnish with an ink- 
eraser. This will remove the 
gloss and leave a dull finish 
but will not cut through to 
the metal of the door under- 
neath. 

To prepare a suitable paint 
for the stenciling, take a tube 
of artist's paint of the desired 
color and squeeze a little out 
‘on a blotter so as to absorb 
all the oil possible from the 
paint. Then remove to a 
piece of glass with a knife- 
blade and mix the resulting 

0 


solid pigment with just enough sas- 
oline to make a creamy paste. Use 
a color which will contrast well with 
the color of your ear. If a gold mono- 
gram is desired, use ish body 
for stenciling and paint over it with 
the gold paint later. With the paint 
prepared, apply the design to the ear. 


A Flat Brush with Stiff Bristles 


Hold the stencil against the car 
over the roughened spot with the left 
hand. Spread the fingers so ax to 
apply as firmly as possible all around 
the edges of the paper. ‘Then dip 
the brush in the prepared color and 
‘wipe off the surplus on a cloth. Hold 
it in the right hand well down toward 
the bristles and rub briskly back and 
forth across the design until all the 
spaces are filled, Use a stiff-bristled 
brush with a flat edge, Be careful 
not to allow any of the color to creep 
under the edges of the stencil as that 
will only have to be wiped away later. 
With this done, pull the stencil 
away from the surface, being careful 
not to slide in a sidewise direction, 
The last, process is to fill in the 
spaces left by the binders and go over 
the whole design a second and perhaps 
a third time, This is best done with 
the use of a mahl-stick. One ean be 
made by wrapping one end of a stick 
with cloth and resting this covered end 
on the top of the door. Then, by 
holding the other end in the left. hand, 
stick can be used as a rest for the 
right arm or wrist, This steadies the 
hand filling in the letters. Use an 
artist's pointed brush for the final 
filling in and a rather free-flowing 
paint containing dryer. Do not have 
it too free, however, so that it will run 
down over the edges of the letters, 


ene they Coronatyped mania 
all over Oregon! ” 


[N17 Corona recorded 1400 mile motor journey of 
E. T. Buzzelle, of Salem, Oregon, whose job was to make 
a property inventory for the Washington-Oregon Telephone 
Company. The trip was accomplished through all kinds of 
weather and over all sorts of roads, and Mr. Buzzelle kept on 
typing, often when the car made 30 miles an hour. Despite a 
coating of sand and dust, Corona finished in excellent condition. 


Your Corona may never be subjected to so severe a test; but 
it is interesting to know that its lightness and compactness 
have been achieved while still retaining full measure of staunch 
ness and “write-ability.”” 
Price $50 with carrying case, 
Const your teliphone book for name of nearest Corona dealer, 


Bait by 
CORONA TYPEWRITER COMPANY, Inc. 
GROTON, N.Y. 


CORONA 


The Personal Writing Machine 


Fold it up —Take it with you —Typew 


‘e anywhere 


” 


The swater sir 
‘through the clathes 

tures move: 
ment four times ay 
Gen ai inthe 
ordinary washer 


FLOme from the summer vacation! 
acs aks se pA i tes 
folk om se ep oe ove ed ont os med 
gee my 

etek cerca Wisk nnd 

Liceee apn eer 

Te chanibg sogna poke tees d dy lg 
addiorngcerrae ts ct eh ta 
PRaedn IO ge 
Siete eth Se aa foun ae 
Beans ae 

The cage ah essere end xa sid 
erage ha ee eee ten tein 
portion, Newest were Mace kes 
Sulton Seton Se 


Know more about It, write for 
‘an interesting story with som 


. ee 
1900 CATARACT WASHER 


1900 WASHER COMPANY, 206 Clinton St, Binghamton, N. Y. 
Canadian Factory and Office, Canadian 1900 Washer Company, 387 Yonge St, Toronto 
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After the final coat is bone-dry, go 
over the design with a coat of thin 
automobile varnish as far as the edges 
of the roughened part. If carefully 
done, the meeting of the old and new 
varnish will be hardly perceptible. 

In the ease of gold paint, use a var- 
nish base. Then when that is dry, 
apply the gold thinned in lacquer. 
‘Then varnish as before. 

Of course the design may be em- 
bellished with fine hair lines, 
around the edges of the letters, stripes 
down the middle of the letters or let- 
ters of various colors. 

After using the stencil 
wipe all traces of paint from the edges 
and sides before applying to the other 
door. 

With a little practice perhaps you 
will beeome expert enough to make 
monogramming a side line. 


How to Remove Obstinate 
Valve-Stems 


ID you ever wrestle with a tire 
valve-stem that had become stuck 
below the top of the valve? They are 
obstinate things, but here is a simple 
way to remove them: 
‘Take a large cotter-pin that 


fit 


easily inside the valve and file two or 
three little barbs 
inside of each end 

on vest wm of the tines, 
Ris ieonspie ° Then, by insert- 
— Ing the pin into 
the valve and 
ner spreading the 
tines over the end 
of theatem, it an 
eres! be remaved py 
squeezing the 
Sree ete parte of the pin 
Semquiciy’ together with a 


pair of pliers and 
pulling up smartly. The barbs grip the 
inner top and hold it while the pull is 
being exerted.—Winpson CROWELL. 


A Substitute for a Lost 
Collar Button 


T is foolish to ask if you have ever 

lost your collar button. You have, 

of course; every one has. The next 

time you lose it, make an emergency 
one from shirt buttons. 

‘Take two shirt buttons, one a little 

smaller than the other, ahd sew them 

S together 

TONS shown in tl 

illustration, 

leaving about 

Yin. of space 

between them. 


from two shirt but. ‘Then make a 
SB” SM few turnsof the 


formation of 
thread strands between the buttons to 
reinforce them and your emergency 
button is complete. 

This button is worn just as the metal 
one is worn, and it will be found to 
take up less space in the collar band of 
your shirt.—C. D. ZELLAR. 
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“The Hands of a Nation 


VER half of the working hands of the nation are doing their daily tasks 
in Boss Work Gloves. 

‘They are a sure protection against dirt, dust, grease, paint and many 
‘minor injuries, 

‘They are heavy enough to wear well, yet light and flexible enough to 
allow you to “feel” your work. They are easy to slip in-to and out-of. 

‘Thousands of painters, ironworkers, gardeners, blacksmiths and farmers 
‘swear by Boss Work Gloves. 

‘Workers in hundreds of different lines of trade wear them every day. 
‘Women find scores of uses for them about the house. 

‘They are supreme on the hands of the Nation. 

Everyone should keep a pair around home, in the automobile, at the office 
‘or the shop. Slip them on whenever hand work is to be done, Priced 80 
Jow that you can afford a new pair every day if necessary. 

‘Ask your dealer for Boss Gloves. Sizes for men and women, boys and 
girls, Three styles of wrist, band, ribbed, and gauntlet. One of these 
Popular models will be just what you need. 

THE BOSS MEEDY—The 

world's favorite work glove 

For’ odd Jobs around. the 

‘house and garden, and all 

Hight hand-work. "Made of 

the best quailty, mediom 

This Tide ack ection weight canton flannel 

aeSimivonsraysaryorby. THE BOSS HEVY—T 


Tease tart 


Dayton Bicy 


1 Take you to work or school quickly, 
2. Promote health through mild exercise. 
3. Bring the fun of swift, silent flight. 
4. Save ime for menjearn money forboys, 
What else can you buy for so litle that will 
Bring youso muck? Think 

‘Write today for your dealer's name and of 


Nindomezew 1981 upton Catcgehod 
{ng'8 models for men, women, boys and gia 


‘Write for full particulars of our courses. 


THE PALMER SCHOOL 
OF CHIROPRACTIC 


00 EARNED BY YOUNG 
SARTIST IN 2 DAYS 
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A Stand that Will Hold 
Pipes Upright 


RY pipe-smoker knows that 
the instant he lays down his pipe 
ittipsover and spills ashes. Naturally 
it is impossible for friend wife to keep 
the house clean when this is the case, 
for the minute she sweeps up the ashes, 
more are deposited. ‘Then, too, these 
hot ashes either burn holes in the table- 
covering or carpet, or cause the var 
nish to turn black. 
‘To prevent this nuisance, a neat and 
decorative little pipe-stand may easily 


be made from a thin sheet of copper oF 
brass, The pattern is carefully 
seratched in with a scriber or steel 
point and then cut with a hacksaw, 
bent over into shape on the edge of a 
table, or other hard surface. 

All dimensions are given in the illus 
ration, which needs no other deserip- 
tion, ‘The back of the stand is soldered 
to the front after the parts are made, 

The metal is then cleaned with 
emery cloth and polished and var 
nished to prevent it from tarnishing. 


When You Take Pictures 
at an Angle 


'N order to take pictures ut an angle, 

‘a convenient tripod arrangement 
can easily be made. It consists of two 
thin boards, from 34 to 34 in. thick, 
fastened together at one end by a hinge. 
‘The center of each board has a 
small hole. Into the lower hole a nut is, 
countersunk so that the board can be 
tightly screwed 
to the tripod 
plate. Theother 
hole receives a 
winged box with 
which the eam- 
era is fastened 
to the support. 
At the farther 


‘endof theupper 
— board a thick 

= stiff wire is at- 
meaner tached 80 as to 


Tencihe wit a hinge be movable 
Setaks'petores st The lower 
sy andle extremity of 
the wire ends in a long loop which fita 
into a nut and bolt arrangement 20 
that the eamera ean be tilted and 
locked at any angle. 
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The Accountancy Trained ManWins! 


VERY ambitious man 
strives for three thi 
irst, promotion; second, 
salary; third, larger business success. 


In the race for these things the man 
thoroly trained in Higher Accountancy 
by the LaSalle Problem Method has a 
tremendous advantageoverthe untrained 
man. It has enabled thousands of am! 
tious men to step from ordinary jobs into 
important positions with high salaries. 


‘The Accountancy expert is capable of 
improving his employer's system of 
bookkeeping and cost accounting. He 
is able to warn his firm of approaching 
dangers from increased costs and de~ 
‘creased profit. He knows every minute 
just where each department stands in re~ 
lation to production cost and profit. 
Such trainingin Higher Accountancy asi 
‘offered by the LaSalle Problem Method of 
hhome-trafning can easily be completed in 
our spare tine without otrferenee. with 
Your present positon. Why should not 
Pade the sume rsa or you, has 
for the men whose letters appear below? 


"'Befoce 1 decid 


take up this course T 


seas teeeiving am ordinary boobheerers sa 


Soa aeee 
Ty plas doe eck ar 
acon may bar aoe te a 


the cauired specialized knowledge 
tod wating Shick St them for roparsea 
Gatien Specalired accountancy knowledge 
Sind. training are now available to every 
ambitious man through the home:training 
‘Coarse of LaSaile Extension Univers 


If you are ambitious—if you want to pro- 
gread—sop hoping that promation and in 
Greased ‘salary’ will be thrown ‘your way. 
‘Open your ears to the erying need in all 
res of business today for highly. trained 
Expert Accountants! Its a fact that such 
$3,000 to 


men command salaries of fru 
{$10,000 a year and more! 


If thief the kind of position you hope to 
a i he He fr ua 0 
into train yoursell for that yob—make 
yourself the man who can best fl 


fil sume day now Is 


the pasi- 


You can train in Higher Accountancy 
mall wader the direc sspervion of Wiig 
Cater A Mr C.F 


"A former 


Public Accountants, incloding members of 
the American Institute of Accountants. You ‘At 
will be thoroly trained i 


‘which these men use 


LaSalle does not rain you in Hi 
countancy by fequlrng yea t0 es 
Sia of pen andthe caning you 
drt wo apply therm ae best you ca 
fhe conteaty, po are tained by te mons 
sate rien Media by wi 
fcsually work ot or youre ev 
problem entering ita the duties of an Ex- 
fearsentans Inet, you are oken 
od he scenes of big Bness adn 
every deparment Yourtrsiing inthicon- 
Sectbais under Condiions which approsch 
SScnearly as possible tone which weald 
fait were youtactally atthe desk and on 
iieighvalased apt Accounts ob 
you ste taining 


LaSalle training will give you a mastery 
lel at of Moder 


of ‘the underlying’ principles 
Beancan Anaijin® Orgaitaioa, ACsoe 


01 


Cost Accounting, Commercial 
Kw, Income Tax "Work, lie, Lasalle 


Organization, oF to enter business for your 
self'as an ‘Expert Consulting: Accountant. 

Investigate this attractive and well paid 
field tor specialived ability. Fill in and mail 
he coupon today. We will send you full 
pascal explaining the LaSalle” Prob 


m Method" of home-training in Higher 
Accountancy. We wil alo sed. copy of 
“Ten Years Promotion 


promo wi 
Uainlng have not reat 


Traning fo otoeas es Autre, 


‘Scptrilers Cotiied Pbite Ae: 
countant ees 


itorested Many of ae couree: 


5 Basten ong 
5 Becteee taster rng 

Biawwserticmbeere o “Tete ata 
5 Commercial lew 


"WORN THE WORLD OVER 

For more than forty years Boston Garter has been a f 

men the world Tenot only keeps the old Friends but ms 
arr ch season. Most men ask. for Boston 
‘matter of course—the two words go 20 well together. 


Motorists ha i 
who cusip their car with 0 
Ihade of Uanown materials ad 
ieatly wo spep cont 
Don’t Experiment 

Save, the cost of several new 
{ops by obtaining one foo! owe, 
J hick ou are sereto fe 
~_ USE DREDNAUT _— 
aa 


L.C.CHASE & CO.~ BOSTON 


NEw Yoru” ““chicado —° Dermot SAN FRANCISCO. 
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Opening the Door Turns On 
the Light 


HE electric light in a storeroom 
was made to turn on automatic- 
ally when the door was opened by 
simply connecting it as shown in the 
illustration. 
Being of the pull-chain type of light 
socket, the two movements required to 
turnit on and 
off were alike. 
The chain 
wasconnected 
to one end of 


a sereen-door 
1 spring by a 
| | stout cord 
! 


‘The otherend 
of the spring 
‘was then con- 
iste the ate nected to a 
Ze light switch automat: otherlengthot 
ican cord, which 
was’ fastened 
to the door, as can be seen above. 
‘The spring prevented damage to 
the switeh, and when the door was 
opened the light’ was automatically 
turned on, Then, as the door was 
opened again when the occupant left, 
ie was switched off, 


A Way to Replace Your 
Magneto Couplings 


SIMPLE way of replacing a 

coupling and magneto when the 
taper is worn is to true up the taper by 
using the compound rest on a lathe 
(not by moving the tailstock). Set 
the compound rest so that it will turn 
the new taper as shown in the illustra- 
tion. After the taper has been turned 
on the magneto shaft, do not move the 


Scone — 


pneu oF 
combo R57 Ltr 
‘uearions 


‘The taper on a magneto coupling may 
be easly trued up by setting it in a lathe 


compound rest, but leave it at that 
setting. 

Put on the chuck, and turn up a 
new flange coupling, finishing it all but 
the taper. ‘Then’ turn the boring 
tool upside down and run the lathe the 
same way as before, the tool cutting at 
the back instead of the front. The 
taper must be the same and the 
coupling will then fit perfectly. 
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The Simplest Drill-Press 
that Can Be Made 


ERE is the simplest thing there 

is in the way of a drill-press. Use 
the ordinary hand-drill for the “busi- | 
ness" part of the apparatus, and secure 
it to a board. The exact’ method of 
securing it will depend largely upon 
the construction of the drill, but for 
one which has a handle in the frame, 
this can be unscrewed and a machine- 
serew of the right size and thread put 


‘An ordinary hand-dril! and a wooden 
frame will take the simplest posible 
daill-peew that does" excellent work 


through the board and into the frame 
of the drill, in addition to which there 
must be another fastening to keep the 
tool in line. 

For the feeding mechanism, use a 
steel rod or a piece of tubing—sub- | 
stantial brass tubing will answer—and 
arrange it to slide up and down in 
brackets under the drill-press, taking 
care that the rod is in line with the 
shaft of the drill. A little table on the 
top of the rod holds the work, which 
may be secured by means of an ordi- 
nary clamp. A lever acting on the 
lower end of the sliding rod serves as a 
feed, and is hung on a leather strip. 
As the holes drilled are rarely of any 
reat depth, the tool can be arranged 
so that the operator sits in front of it 
and operates the feed lever with his 
knee, leaving both hands free. 

‘Another way in which the same 
principle ean be applied is to rig a | 
similar apparatus, but on a somewhat 
larger scale, using an ordinary brace 
and bit instead of the hand-drill 
Some braces cannot be used in this 
way. The best for the purpose is the 
cheap kind without ratchet. This is 
surprisingly convenient in many cases, 
and it has the advantage that it will 
bore long, straight holes with very 
little trouble and, by using a fairly 
long lever, as much pressure may be 
applied as is necessary for large bits. 


Why Teeth Stain 


You leave a film-coat on them 
Alt statements approed by high dental authortcn 


‘Most teeth are dimmed more or 
Jess by a film. Smokers’ teeth 
often become darkly coated. 

‘That film makes teeth look din- 
gy, and most tooth troubles are 
now traced to it. 

Millions now combat that film 
in a new, scientific way. This is 
to offer a test to you, to show the 
unique results. 


You must end film 


The film is viscous—you can feel 
it with your tongue. Tt clings to 
teeth, enters crevices and stays. 

Ordinary brushing methods leave 
much of this film intact. So mil 
lions find that well-brushed teeth 
discolor and decay. You must at- 
tack film in a better way, else you 
will suffer from it. 


Watch these 


One ingredient is pepsin. One mule 
tiplies-the starch digestant in the saliva 
to dissolve the starch deposits that cling. 
‘One multiplies the alkalinity of the sa- 
liva to neutralize mouth acids as they 
foes. 

‘Two factors directly attack the. fim, 
‘Que keeps the teeth s0 highly polished 
that fils cannot easily cling. 


Pepsodent has brought © new era in 


Pepsadént 


The New-Day Dentifrice 
Ascientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


It is the film-coat that discolors, 
not the teeth. Film is the basis 
of tartar. It holds food substance 
which ferments and forms acid. 
It holds the acid in contact with 
the teeth to cause decay. 

Millions of germs breed in it. 
‘They, with tartar, are the chief 
cause of pyorrhea. 


Efficient ways 

Dental science, after painstaking 
research, has developed effective 
ways to fight film, The world's 
highest authorities now approve 
them, after careful tests. 

‘These ways are combined in a 
dentifrice called Pepsodent. And 
leading dentists everywhere now 
advise its daily use. A ten-day 
tube is being sent to everyone 
who asks. 


new effects 


teeth cleaning. Tt fights the tooth de- 
stroyers as was never done before. 

‘Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the elimy film, 
‘See how teeth whiten at the ‘lm-coat 
disappears. 

‘You will always brush teeth in this 
‘new way when you watch the results for 
fs werk.” Gut out the coupon now. 
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Making a Useful Bathtub 
Drain-Cleaner 


ATHTUB drain-pipes will get 

clogged up at times and prove 
very difficult to clear on account of 
the small diameter of the discharge 
pe. After working over three hours 
with a plumber’s rubber suction pump, 
that failed to remove the deposit, the 
writer made the device shown in the 
illustration that did the work in less 
than two minutes, 

Obtain from a hardware store a 
tapered rubber plug measuring 1) 
wide across the top and 134 in, wide 
at the bottom. The plug as bought 
will be found to have a rubber ridge 
on top, to which is fastened a nickel- 
plated lifting-ring. Cut the ridge off 
level with top and bore a hole in the 
center a trifle smaller than the outside 


‘Don't call the plumber when the drain- 
pipe clogs, for you ean male a device 
Which will free it of any deposit 


diameter of a short section of 1%in, 
iron pipe, the latter to have a length of 
Sin. and be threaded for all its length, 
or partly so, as preferred. Run a coup- 
ling on threads of pipe, then screw the 
latter through the rubber plug, after 
whieh place a locknut on the end of 
pipe to hold plug in place, Put the 
coupling close to the plug so as to grip 
it tightly. Place plug in place in tub 
and measure the distance from coup- 
ling pipe end to the shoulder on the 
double faucets, allowing it to be a 
little longer than is necessary. ‘Then 
buy the required length of red rubber 
tubing of 4 in. inside diameter to fit 
the pipe near coupling, fustening the 
tubing tightly with wire, and the job 
is done. 

‘To use, put the tube end on faucets 
first, as far as it will go, then put the 
plug in place. If the tubing has the 
right length, it will be straight, and 
owing to its slight extra length, from 
the measured dimensions, it will 
exert a thrust against the bottom of 
tub and stay in position against a 
water pressure of 90 Ibs. or less; thus 
obviating the necessity of holding it in 
position while in use. When bought, 
the tubing will be found to be curved— 
and it will remain so—but this is an 
advantage, as it helps the cleaner to 
stay in place while in action, 
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A Paint-Pail Bracket from. 
an Old Door-Hook 


ERE is how a paint-pail bracket 
was devised from an old door- 
hook. Tis painter was 2 crank on 
hooks and declared that he would 
quit the job unless he was provided 
with a paint-pail 
hook of some 
sort. When it 
looked as though 
the wielder of 
the brush would 
pull his stakes 
and depart, the 
handy man of 
the place hove 
into view with 
a hook made 
from an old 6-in. 
door-hook. The 
eye which origi- 
nally accommodated the staple was 
straightened out and flattened in the 
manner shown above. Likewise a 


re openeo ano 9909 


Why reach down for 
the paint-pail when 
you ‘can make this 
Bracket? 


20-penny spike was flattened at one | 


end after the head had been removed, 
and a hole was drilled through it, 
similar hole was drilled through the 
square door-hook about 1 in. from 
the end, as shown, and the two held 
together with a rivet. All that was 
necessary then was to bend up 4 in. 
of the flattened end, which, when 
in use, slips under the edge ‘of one 
of the’ clapboardy or sheets of siding. 
‘The point of the spike is set to bear 
against the aide of the building lower 
down, to bring the hook out at right 
angles to the building, and the paint- 
pail is hung on the outer end as 
shown. —Date VAN Horn. 


To Repair a Curtain-Roller 
that Has Split 


WEEN gutting « wooden curtain 
roller to an undersized window, 
it sometimes happens that the grain 
‘of the wood runs very much on the 
bias, Driving a stout pin into it may 

cause a portion 
of the roller to 
split off. as in 
Fig. 1. 

A good _pre- 
ventive for this 
fault is to use 
the brass eap 
from an old 
dry-battery 
carbon. ‘The 
cap is provided 
with a serew 
which answers 
the purpose of 
the pin (Fig.2). 

Break the 
battery carbon off level with the rim 
of the eap and erack it in pieces, then 
remove the pieces. Set the eap on 
the end of the roller and secure it 
with brads as shown in Fig. 3. Should 
the split occur despite your care in cut- 
ting it down, the wooden parts may be 
glued and then secured as described. 
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wore 
‘shop or garage 
terested in making 
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thorough information about motor 
‘You have to get your hands 


way to get 
machinery 
fon it and into it while somebody who 
Knows all about it explains the worki 
and the whys. 
WHERE can you get that 
training? I will tell you, 
taken careful note of alll the men 
auto factories, garages, offices, etc., and 
Thave observed that the ones who proud- 
ly claim to be RAHE TRAINED ME 
Know more about automobiles, truc 
and get on faster. 


wen call themselves RAHE 


T have 


graduates of the RAHE AUTO AND 
TRACTOR SCHOOL. I have investi 
gated the RAHE school and. strongly 
ge you to go there for your taining 
Thirteen years ago a man named Henry 


y 
Open in the U. S. Today 


© AUTO & TRACTOR 
represents a two million dollar 
investment that has turned out over 35, 
‘000 successful graduates. It has four tm 
mense buildings, 43. acres of floor and 
ng space, tractor, farm and all the 
raining facilities any man could ask, 
WITHOUT any special schooling 
any man 16 years old or older, 
can go to the RAHE SCHOOL and in 6 
to § weeks learn thoroughly what he 
needs to know, Mr. Rahe trains. with 
tools, not books, and his school has a 
large number of Master Instructors and 
Assistants who give every student per 
sonal attention. “There is'no other place 
in the country where you can get this 
wonderful RAWE. training. 


“NO other 
No, og 


SCHOOI., 
live in the school buildin, 
history of such conditions that itis 
cult to keep men i health. 


auto school in America 


students. The main school 
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Making an Air-Compressor 
of an Old Boiler 


HERE a steady supply of air at 
pressure is required, it can be 
obtained by using an old water-tank, 
such as is used for hot water, and con- 
necting the tank with the water supply 
in any convenient way. The idea is to 
allow water to run. into the tank, 
thereby compressing the air init, and 
piping the air to 
the blowpipe oF 
other work from 
the top- 
‘When the tank 
becomes full, the 
water is drained 
off; but where 
the volume of air 
required is not 
great, very con 
Siderableamount / 


fof work can be Chercaoe 
doseononetting Sopp et 


Te will factitate ‘hen Doter 


matters and economize water and 
time if the tank is first pumped up 
to working pressure with an ordi- 
nary foot-pump connected to the air 
outlet. After that, any desired pres- 
sure can be obtained by regulating 
the flow of water. If the tank is old 
and leaky, it ean be made serviceable 
by coating the inside with tar, heating 
the tank in order to keep’ the tar 
liquid long enough 0 the tank ean be 
rolled around to carry the tar to all 
parts. Drain out the surplus through 
the openings. Needless to say, all 
valves must be removed while this is 
being done, 


A Spark-Plug T: for 
the Use of Garagemen 


'T is difficult to determine the con- 
dition of a spark-plug, unless the 
plug ean be subjected to pressure, for 
under atmospheric pressure a spark 
will leap across the electrode gap, 
even if the porcelain or miea is broken 
down. For this reason, every garage 
or repair-shop should have a compres- 
sion tester, a 

device in which 
the plug may be 
placed and sub- 
jected to a pres- 
sure of from 60 
to 75 Ibs. a sq. 
in, then con 
nected with a 
coil and the ac- 


232%, tion of thespark 
noted, 
Soares Tomakesuch 


sparkplug 
tester will detect 
defects. immediately 


ple, about 6 in. 
in length, and 


fit it with two pipe caps. In one of 
the pipe eaps drill and tap a hole 
large enough to receive the spark-plug. 
Usually two testers will be necessary, 
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onefor }4-in. plugs, the other for 3{-in. 
plugs, since these two sizes are most 
common. 

In the other end drill two holes; a 
small one, about }¢in. pipe-thread 
size, the other for a 3-in. spark-plug. 
The smaller hole is for connection 
with the compressed-air tank, or a tire 
pump, while the larger, which should 
be in the center, is to be fitted with a 
second spark-plug, especially prepared. 

‘This latter spark-plug is to be used 
as a window, s0 the porcelain must be 
removed and a round plece of plate- 
glass substituted. 


A Simple Tire-Remover 
for Split Rims 


'Y ONE who pulls and tugs on a 
split rim in an endeavor to re- 
move the tire is as foolish as the fellow 
who tries to blow up a tire with his 
mouth and lungs. It is an easy matter 
for any one to make a split-rim con- 
tracting-tool that will do the work 
without wasting one’s strength. 
‘The essential parts are three chains, 
three hooks, and a twisting-post. T! 


latter may be made from a piece of 
2.in. iron pipe, about 6 in. in length. 
Each of the ‘three chains is fitted 
with a hook which is bent to fit over 


pipe revolving upon the chains and 
1ps easly pulls out the split risa 
ough for it to be removed 


the edge of the rim. The other ends 
of the chuins are fastened to the pipe 
and spaced 120° apart, as shown in the 
sketel 

‘Two holes are drilled in the 2-in. pipe 
at opposite sides to admit a }j-i 
bar for twisting. To use the device 
the chain hooks are put into place on 
the rim and the pipe given a twist. 
This action winds the chains around 
the pipe, yet so great is the leverage 
obtainable that little actual strength is 
required to contract the rim, The 
illustration clearly shows the device 
and its attachment to the rim. 

‘Try out this idea, and removing and 
replacing tires will be an easy job. If 
alittle graphite is applied to the rim 
at the time of removal, tire-removing 
will be made even more easy. 

For those who have bruised their 
fingers in removing split rims, this tire- 
remover will prove invaluable, for it 
liminates all chance of injury to the 
person operating it. 
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A Tube-Pulling Wrench that 
Is Easy to Make 


NUMBER of short tubes or 
bushings which were a snug fit in 
larger and longer ones were to be re- 
moved, and after machine work was 
performed on them they were replaced. 
‘A wrench to grip them on the inside 
was needed, since that was the only 
place to get a grip to remove them. 


‘The illustration shows the tool made 
for the work. 

A piece of tool steel A was turned in 
the lathe to the shape shown, the size 
G was machined for the length of the 
dimension E to a sliding fit on the in 
side of the short tubes. 

‘A small hole was drilled through the 
center of A nearly a third of its length, 
and a larger one two thirds of the way 
from the larger end. 

‘A cone was formed at C and threads 
tapped for a short distance in the 
larger hole at H. Narrow slots D were 
cut in the milling machine and a pin B 
‘with a cone point the same angle as the 
one at C, which, when made to fit was 
trued up and a hole bored at the outer 
end for a short pin to serve as a handle. 
‘The pin was threaded to match those 
at H. Byturning this pin against the 
‘cone C the sides of the slotted portion 
of A expanded and had a tight hold on 
the inside of the small tubes. 

‘The shoulder F gaged the tool to a 
certain depth.—E. 8, Goopent.. 


A Spring Binding-Post Made 
of One Piece of Metal 


BINDING-POST made of one 
piece of metal makes a handy 
accessory for the amateur electrical 
experimenter. It is instantly ad- 
[egg simple to make, and costs 
tte. 
Cut a piece of heavy spring brass 
the shape and dimensions shown in 


the detail sketch. A No. 16 or No. 18 
gage will do. The hole in the center 
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is to fasten the post to a suitable 
base. The narrow section is bent so 
that when it passes through the ob- 
long opening in the opposite side, 
sufficient space will be provided be- 
tween the two pieces before the ends 
of the opening interfere. 

Also see that the tops of each side 
of the post do not touch before this 
same space is evident. Otherwise, 
the wire cannot be placed in the open- 
ing without some difficulty. 

‘The metal should have sufficient 
springiness so that when the ends are 
released, the wire will be held securely 
between the sides of the post. 

‘These can be used to connect the 
‘ends of two stray wires or to fasten to 
apparatus as permanent posts. 


The Way to Cut Large Holes 
in Wood 
LTHOUGH this method of cutting 
large holes may be used for cut- 
ting thin metal, and even glass, it is 
more practical for use on wood, 
especially where such devices as clocks, 
ammeters, ete., are to be installed on 
the dashboard or instrument board of 
‘an automobile. 
‘Obtain an old strip of band-saw and 
draw the temper by heating it to » 


A strip of band-saw bent into a circle 
fand riveted will cut any size hole 


red heat in the fire; then letting it cool. 
‘The saw may then be bent into the 
circle desired and the ends cut and 
riveted to make a complete circle. 
After this is done, round off both ends 
of a flat piece of oak board to fit the 
inside of the circle and with four brads, 
fasten the circle to the board. Find the 
center of the device and pass a bolt 
through the board, thread on a nut, 
and it is done. It’ may be used in a 
Hi-brace, and will eats perfetty 
round hole. 

If more than one hole is to be cut, or 
if the device is made for use in the 
garage, the saw should be tempered 
again ‘after it has been bent and 
riveted. To do this, heat to a bright 
cherry red, quench in water and draw 
the temper by holding for a short time 
in the heat, until the metal turns to a 
dark blue. 
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Use Your Head 


‘The man who succeeds is the man 
who uses his head. These practical 
books will put you on the road to 
success. 

MEANS MONEY TO YOU 

‘The most valuable techno-chemical 

formule book published, including 
‘over 10,000 selected scientific, chemi- 
cal, technological and practical recipes 
and processes is the 

‘TWENTIETH CENTURY BOOK OF 


Recipes, Formulas, and Processes 

This book of 800 pages, gives 
thousands of recipes for the manu- 
facture of valuable articles for every- 
day use. Hints, helps, practical 
ideas et "processes are re- 
vealed within its pages. It covers 
every branch of the useful arts and 
tells thousands of ways of making 
money. Cloth binding. Price, post- 
paid, $4.00. 


Making Grooved Pulleys 
from Tin 


HEN you wish a grooved pulley 

for a toy machine, model, or 
other light use, you can make one out 
of sheet tin as described and save the 
expense of buying one. 

Cut out a disk of sheet tin about 
14 in. larger in diameter than the 
pulley. Punch a hole in the center for 
the axle. Then 
from that 
point, scribe a 
circle on the tin 
with a sharp 
point. This 
should be 33 
in, Tess in di- 
ameter than 
the tin itself. 

Then cut at 
right angles to 
the circumfer- 


curs 


oer 


pions 
hee ith ins ab to make ae 
ner's shears as. 
far as the seribed circle and about 14 
in, apart, completely around the tin. 
‘This will leave lugs }4 in. high and }y 
in. wide which, when bent outward 
alternately, will form staggered sides 
of a groove and form a sort of grooved 
pulley which will serve all practical 
rad 

These dimensions for the lugs will 
do for all ordinary narrow belts, but 
ene varied to mit mny coneltons 


Seesaw Made of Plank and 
Wheel Felloes 


HANDY form of seesaw for the 
children is shown in the accom- 
panying illustration. It is portable, 
and thus makes itself useful in any 
location without having to hunt for a 
raised position on which to rock it. 
‘The plank is of oak or hard pine 12 
ft. long by 12 in, wide by 134 in. thick. 
To each side, in the center and in 
‘exact line with each other, bolt two 
sections of a large wagon-wheel rim or 
felloe. These usually come in half 


fret 


‘The half wagon-wheels combining with the 
plank to make a safe seesaw for the children 


Darron ew 


sections, but should be cut a trifle so 
that they do not make complete 
semicircles. 

‘Then insert several braces between 
sections as shown so they will keep a 
uniform distance apart. 

‘This is a good idea for the children, 
because there is less danger of whirling 
and the possibility of the plank throw- 
ing itself off its fulerum and giving the 
riders a bad fall. 


uo 
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Emery-Wheels Are Easily 
Made at Home 


‘Tis not hard tomake anemery-wheel 

that is very serviceable. In fact, it 

is so easy that no amateur mechanic 

need be without wheels of almost any 
desired size and any grade. 

‘The first thing to do is to make 

a wood wheel of the right size, have it 

perfectly true and, preferably, run it on 

meanetotaretal ah Sine | 


rim glue securely a layer of felt, bind 
ing the fabric tightly while the glue is | 
drying and using a broad binding so | 
that the felt will not be uneven. Then | 
‘coat the felt surface with hot glue and | 
roll it in emery or earborundum or | 
whatever abrasive isto be used. Have 


the abrasive hot—a good deal too hot 


to touch. It is important to have 
both glue and emery very hot. Put on 
three, or even 
four,” coats of 


abrasive, waiting 
till one is thor- 
oughly dry and 
hard before put- 
ting on the next. 
Wait a good long 
time to be quite 
sure of the hard- 
ness and dry- 
ness. This meth- 
od is much more 
satisfactory than 
the common one 
of trying to 
make the abra- 
aive stick to a plain wood surface, and 
is also an improvement over the use 
of a leather band as a base for the 
abrasive. 


Alayer of felt ia glued 
to the wheel. Upon 
this ace several lay~ 
ers of abrasive 


Guarding Automobile 
Springs from Dirt 


HE leaves of an automobile spring 
re intended to slide upon one an- | 
other when the carisin motion. Many 
drivers allow their springs to get dirty, 
to go without lubrication, and to be- 
come very rusty. The leaves become 
to dirty that instead of sliding on each 
other, they work almost as if they were 
cone solid piece of steel. Then, when 
the car strikes a hole or a bump in the 
road, the springs are compressed, and 
instead of each leaf working as a sep- 
arate: unit, the lower leaves of a rusty 
spring are held fast to the upper leaves 
‘and the reaction from the compression 
of such a spring is many times greater 
than the reaction of a clean, well- | 
lubricated spring where the leaves are 
allowed to slip one on another. 

‘The first step toward a remedy is to 
keep mud and dirt and all foreign mat- | 
ter away from the, springs. . This can | 
he done by covering the springs with 
boots, sewed together, made of a good 
grade of leather substitute. This ma- 
terial is thoroughly waterproof and will 
keep dirt and moisture away from the 
spring. The lubrieation on springs 
protected in this way will remain in 
place a very long time. 
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EARS for temporary use, as in 

‘model-making, experimental pur- 
poses, etc., can be made in the follow- 
ing manner by casting in soft metal 
and will be the means of saving much 
time, effort, and expense. 

First, it ‘will be assumed that the 
gears are to run in conjunction with 
some already in use, so they will have 
the same tooth dimensions and general 
characteristics. Make a note of the 
thickness, diameter, number of teeth, 


Come FOR HOLE /STRAGHT STE OF METAL, 


ete., that the gear you desire to make 


shail have, and then proceed to dupli- 
eate the teeth of the ones you will 
copy as follows: 

If possible, adjust the gears in mesh 
0 there will be some play between the 
top and bottom of the meshing teeth. 

‘Then procure a strip of light, soft 
sheet inetal as wide as the thickness 
of the gear desired and three and a 
hhalf times longer than the distance 
around the circumference. Start the 
gears on.the machine and very care- 
fully feed the metal between them, 
just as washing is fed to a clothes- 
wringer. Be sure and hold it steadily 
at right angles to the face of the gears 
and do not force it through. ‘The re- 
sult will be that the strip will be 
pressed into corrugations exactly du- 
plicating the teeth of the gears and can 
then be used for the pattern of a similar 
one. 

‘When sufficient teeth impressions 
have been run into the metal strip, 
remove it and bend it into a circle and 
rivet one end to the opposite end so 
that the required number of teeth are 
included. ‘Then snip away the surplus 
metal. 

Make a shallow wooden box some- 
what larger than the desired gear and 
mark a point in the exact center. 
‘Then with a compass, scribe a circle 
the outside dimension of the gear on 
the bottom of the box. This is used as 
a guide when laying the metal pattern 
out. Then affix a metal or elay spindle 
to the center of the box, which will 
act as a core for the shaft opening of 


hen this is done, set the pattern 
over the core and arrange in as good a 
circle as possible about the core. 
‘Then pour in wet sand between the 
pattern and the sides of the box, and 
pat down, gently forcing it against 
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Making Gear Patterns in Sheet Metal 


By Thorton Hallett 


all portions of the pattern until it 
assumes a perfectly circular shape, as 
indieated by the mark of the compass. 

Then, without disturbing the ar 
rangement, pour in the casting metal. 
This can be lead, pewter, or babbitt 
metal for such temporary gears. The 
result, when cold, will be a very fair 
gear of soft metal which will mesh 
with its mates as well as a cut one. 

‘The keyway can be cut with a chisel, 
If the circumference is at all out of 
true, there will be sufficient metal in 
the casting so that it can be trued up 
in a lathe without sacrificing anything 
necessary. A shaft hole can also be 
quickly reamed out if necessary. 

‘This mold can be used over and over 
again if a sand bottom is used and the 
pattern is kept trued up to a true 
circular form. 


An Easy Way of Fi 
a Wall Tablet 


Teast Bal of, Honor” 
tablet to the wall of a lodge room, 
and also to arrange it #0 as to be 
readily removed if necessary, I fitted 
it as shown in the illustration, 
Securing two small angle-irons I 
cut them so as to get four straight 
pieces. ‘The reason I used angle-irons 


ening 


Sot arora men 


the side, front, and back of the 
tablet and how its attached to the wall 


was that they were already bored and 
countersunk for serews. Four channels 
were then gouged out immediately 
back of the pillars, and the angle- 
rons screwed across them. Four 
right-angled serew-hooks held the tab- 
let against the wall. Lifting upand out 
‘would permit the tablet to be removed. 

To allow for inequalities in the wall 
surface, I fitted the tablet so as to 
allow ¢-in, space between it and the 
wall, but I could have made it fit 
snugly by setting the angle-irons in 
depressions cut in the board so that 
they would have been flush with the 
surface of the back. 

‘When finished, the tablet will be 
flush with the wall and give the effect 
of being permanently fastened there. 
It ean be removed for cleaning when 
necessary. 


Two-unit electric system 
sets motorcycle standard 


The appearance of the Two- 
Unit electric system in the 1920 
Powerplus justified the depen- 
dence the Motorcycle World 
places upon the manufacturers 
of the Indian to originate and 
develop new ideas in motor- 


The Two-Unit Electric cycle construction. 

Sraeen First introduced in 1918, it was called 
rs Ste, Soe the Two-Unit system because two dis- 
senich opera ate very low spend, 


‘thos rendering the Powerplus re tinct requirements have been met by a 
sary eany to stare compact assembly which provides two 


‘The Lighting Unit is composed of 


entirely independent current sources. 
The ignition system and the lighting 
system have no relation in duty. Their 
electrical supply, therefore, is entirely 


'Spindort oe unmeter ia 
roving onthe top ofthe task. independent of each other. 
‘traces 


Single wire nystem in ose 


This step marks a new advance in both 
simplicity and efficiency—a characteristic 
Indian achievement. 
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4 
Can you tell a YALE lock 
| at three yards? 


HE locks and keys that look 
like Yale at three yards are 
up against something else at three 
fect—up against the reason that 
made it worth while for them to 
look like Yale at all. 
| Look for the name YALE— 
iv’s our signal to you thatthe 
Tt is worth find- 
| ing: means. steadfast- 
ness when the going is hardest. | 


The Yale & Towne Mfg. Co. 
‘Makers of the Yale Locke 


General Oficos & Works Stamford, Coon. 
Slew York Odies t: 9 E- 40th St 


Ehidagy Oe 


Canadian Yale and Towne Ltd., 
‘St. Catharines, Ont 


You don’t have to 
carry bricks 
The car with Garco lined 
seater page cwese, Whe 


‘you atop it, "atays pat". For the 
‘wheela are as firmly locked as though 


Snchored to the ground. 
‘Unusual gripping qualities are built 
into Garco Atbeston Brake Lining. 


‘With untiring endarance it holds tight 
1ll'you give the word to go abexd. 

‘The progressive dealer knows the 
Garco story. “Ask him to tll Ito you. 


General Asbestos & Rubber Co. 
‘Charleston, S.C. 


GARSO 


BRAK 


LINING 


NE of the problems to solve in 
having your typewriter at home 
is to provide a proper table and seat 
which will have all the conveniences of 
an office without taking up much room 
and at the same time will make a pre- 
sentable appearance in the home. 
Here is 2 novel and compact outfit 
which requires but 31 in. by 1534 in. 


‘Ahomemade table that takes 
‘but little space and gives one all the con- 
vvenlences of an office desk 

top measure, and is only 27 in. in 

height. ‘The stool has a hand hole in 

the center of the seat for handling 
and fits snugly under the table when 
not in use. 

Besides giving plenty of room, as the 
fllustration shows, for the typewriter, 
there is room on each side of 
the machine for a full-size sheet 
of business-letter paper, and an 
upright drawer is provided at 
‘each end of the table large enough 
to accommodate your type 
writer paper, envelopes, ete. 
‘These draws ing outward to 
‘open on two hinges placed at 
the bottom of the drawer, and 4) 
are provided with a knob on the 
outside and a snap catch (such 
as is used on the doors of your 
china-closet or sideboard) which 
Jocks them when the drawer is 
brought to a vertical position. 
‘The drawer is kept from swinging + 
too far out by means of a short 
length of small chain, which 
fastens at one end to a screw-eye 
in the back of the drawer and at 
the other end to another screw-eye in 
the lower edge of the upper crosspieces 
underneath the table-top. 

‘The table shown in the illustration 
was constructed of eypress wood and 
afterward given an early-English water 
stain, and rubbed to a dull polish. 

"This outfit can be easily constructed 
at home by the man who enjoys mak- 
ing his own things rather than buying 
them. 

‘The requirements for lumber, hard- 
ware, ete., are rather simple. | First, 
you will need four small brass hinges, 
‘two small knobs, two small snap 
catches, such as are inserted in the 
‘edge of the drawer, about one foot of 
small chain, four serew-eyes, and four 
2in. strap-iron, right-angle corner 
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A Compact Typewriter Table and Stool 
By Mortimer V. Tessier 


braces. These corner braces are ap= 
plied to the top of the table legs and 
the under side of the table-top to give 
added rigidity to the table. 

‘Your requirements for lumber are as 
follows: For the table legs, four pieces 
4 in. square and 27 in. long. For the 
stool legs, four pieces 134 in. square and 
17 in. long. For the table-top, one 
piece 1534 in, by 31 in, by 12% in, 
thiek. For the stool-top, one piece 1234 
in, by 1734 in, by 14 in. in thickness. 
All the erosspieces are of 1 in. by 244 
in. stock and the brackets are of 1-in. 
stock, sizes as shown. ‘The drawers 
are made of }(-in. stock for front 
and back, and }3-in. for the sides and 
bottom. 

General construction: The table-top 
is secured to the legs in addition to 
the brackets described above by a 
large countersunk screw in’ ench leg. 
‘The head of the screw is let down 
into the top of the table about half its 
thickness and a cypress giue plug is 
then inserted to fill the hole, and after- 
ward amoothed off. 

‘The mortises and tenons in the table 
shown are worked clear through the 
legs, for ornament as much as for 
strength, but if desired these mortises 
ean be made blind. All mortises and 
tenons are 1 in. by 2 in, The four 
brackets on the ends of the table are 
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‘The table ‘only 31 by 1534 
TRthet'ot wpa in which to be tored: 
‘The stool slides beneath the table 


placed flush with the inside edges.of 
the table legs and the drawers slide 
‘back and forth between them and rest 
against the upper and lower cross- 
pieces when they are closed. There is 
‘2 crosspiece between the buck legs of 
the table, just below the lower-end 


crosspieces. 

‘The stool-top is secured to the legs in 
‘the same manner as the table and is 
provided with an “I” cross-brace be- 
tween the legs. The ends of the stool 
legs are provided with rubber half- 
circular knobs, with a small screw in 
the center for attaching to the leg. 

‘The top ends of the drawers are 
slanted slightly inward so that they 
‘will clear when brought to an upright 
position 


“Here’s an Extra $50, Grace 
—I'm making real money now!” 


“Yes, I've been keeping it a secret wetuiitil pay dayreamnes, I've been pro- 
moted with an increase of $50a month, And the first extra money is yours. 
Just a little reward for urging me to study at home. The boss says my 
spare time training has made me a valuable man to the firm and there’s 
more money coming soon. We’re starting up easy street, Grace, thanks to 
you and the I. C. S.!” 


Today more than ever before, money is what counts. The cost of living is mounting 
month by month. You can't get along on what you have been making. Somehow 
you've simply got to increase your earnings. 

Fortunately for you hundreds of thousands of other men have proved there is an 
unfailing way to do it. Train yourself for bigger work, learn to do some one thing well 
and employers will be glad to pay you real money for 
a special arg apse — sox | MERINO i SOMMESFONBENGE, SEL 

‘ou can get the training that will prepare you for | pen 2% gfSOSSCHANTONEA, 
the position you want in the work you like best, what- senreactee ute nena 
ever it may be. You can get it without sacrificing | a 
a single day or a dollar from your present occupation. | 
You can get it at home, in spare time, through the | 
International Correspondence Schools. | 

Ie is the business of the I. C. S. to prepare men in just your circum- | 
stances for hecter positions at better pay. They have been doing it for | 
28 years. “They have helped two million ether men and women. ‘They 
are training over 100,000 now. Every day many students write to tell | 
cof advancements and increased salaries already won. 


‘You have the same chance they had. What are you going todo | 
with it? Can you afford to let a single priceless hour pass without at | 
st finding out what the I. C.S. can do for you? Here is all we ask— | Br 
fhout cox, without obligating yourself in any way, simply mark and | Bi 
this coupon. 
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Promoting rifle practice for those who like to shoot 
By Fred Gilman Jopp 


‘OW you envy the man who is an 

‘expert shot, and how you wish 
that you could shoot as well. Of 
course you realize that it takes lots of 
practice, but that you would gladly do 


If ponsible, the range shouk! be located 
near the town, 0 that. members can 
‘each it for shooting practice after bus. 
‘ness hours 

provided you had a place in which you 

could learn. Why not construct your 

‘own rifle range? It doesn’t cost much 

provided you have a place in which 

the range can be installed. 

Herewith are plans for inexpensive 
rifle-ranges for the small-bore 22- 
caliber rifle, such as several men 
forming a club can erect on any 
suitable piece of ground in two after- 
noons’ work. Only inexpensive mate- 
rial is required. In many cases old 
packing-boxes, railroad-ties, and 
gunnysacks filled with dirt can be 
used. Often the ground itself will 
Jead to modifications which will de- 
crease labor and expense. 

‘A suitable piece of ground is the 
first requisite. Any piece of land at 
least 100 yd. long by 50 yd. wide can 
be used. If you find difficulty in 
‘obtaining the ground, you should 
apply to your city council, board of 
trade, chamber of commerce, or to 
public-spirited citizens. In a number 
of cases cities and towns are providing 
places in parks for these ranges. In 
other cases public-spirited corpora 
tions are permitting the use of vacant 
land. It is important that the land 
selected is readily accessible. Be sure 


that the range is safe, and not liable to 
be closed by injunction. Make positive 
that bullets will not go astray. Re- 
member that the extreme range of the 
22-caliber long rifle cartridge is just 
about one mile, and that at 600 yd. it 
will penetrate @ 1-in, elm plank. 

Relative to the construction of the 
200-yd. butts, it is recommended that 
the target carriers be made large 
enough to take paper targets about 
4 ft. square. In some cases the 
amateur will find it dificult to keep 
all his hits on the target, and also 
to find the target, when he first starts 
to shoot. 

There should be some means of 
finding and accurately marking the 
misses. This is eusily accomplished by 
placing a piece of paper about, 4 ft, 
‘square on the earrier, and then placing 
or pasting the target in the center of 
this piece of paper. ‘This sheet of 
paper should always be painted dark 
green before pasting the target upon 


peg 


Hearne wert 


roowano ott 
Se 


Here is the 200.yard) small-bore butt 


comprising target house, marker's she 
ter, target-carriers, and back stop. ‘The 
construction is simple and inexpensive 


it, giving the target the same appear- 
ance from the firing-point as does the 
large 1000-yd. target on the big-bore 
ranges, and more closely simulating 
long-range shooting. 

Each member of the team should 
shoot scores as follows: 50 yards, 10 
shots, slow fire, time limit five minutes 
for 10 shots. 

100 yards, 10 shots, slow fire, time 
limit five minutes for 10 shots; any 
position without artificial rest. Rifle: 
any 22-caliber rim-fire rifle; any sight 
not containing glass. 

Mr. F. H. Phillips, Jr., Secretary 
N. R. A. 1108 Woodward Building, 
Washington, D. C., will furnish any 
further information and plans. Write 
to him. 
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Don't be content with an ordinary salary when you can get big money in the auto 
. This is the biggest year in the history of the automobile industry. Thousands 

‘of men who know something about cars are needed to keep them in 

repair. Big jobs are open everywhere. Get into the game and 

‘open a garage of your own, 


New Way to Learn ftisttgre 


Fifteen great automobile engineers and experts have made possible 
for td ‘to learn the aut opie ir ae ae taking sy. 
time from your present work. ‘This great library teaches every thi 

that the best auto schools teach—at about one-twentieth of the cost 


Six Volumes— 
Auto Books 8i35,youiitte 
You don't have to pay one cent in advance. Just mail the coupon and 


use the books for a whole week in your home or shop—then decide 
whether you want to keep them or not, If you. like the books, 
al 


5 Se 
us only ind $3.00 each month until $29.80 is paid. If you'don't 
like them, just ship them back at our expense and you won't owe us 
acent. Along with each set goes FREE a membership in this societ 

worth $12.00. Mail the coupon now, before the membership is filled. 


Don't Send The coupon is all you need. See the Books before 
‘ou pay us anything. We guarantee that you Wil 
Money! — je'sitisfed with what you get. There is 
no risk on your part. - Mail the coupon how. 


‘Hanging toa strap on an over-crowd- 
(ed, stutly street car, oF a seat on the 
‘lean, comfortable, Twin -Cylinder 


Johnson Motor Wheel 


‘The scene pletured above i not an exaggeration. These condi 
tions exnetnevery community during the rash hours of morning 
thd evening. This picture meana mach more than is seen at nt 


tlance, for a rider on the Johnson Motor Wheel c 
Re'mere desirable redence secon and po 0 and fom ha 
work. Less ein 


Inthe more 


live far away 


at leas expense and in much pleasanter way 


than by street 


Two-Cylinder 
‘Motor in the 
World to Push 
‘A Bicycle 


SBT caer pan ener tgp neseahts teed of nets 159 pies 
Sire ESS 
Fa al dn ee tert 
Sareea at eee 
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THE JOHNSON MOTOR WHEEL COMPANY 


900 Ease Sample Sereet 


‘South Bend, Indiana 


Double the Convenience 
of Your Electricity 
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A Specially Made Arbor for 


Face-Milling 
;CENTLY I was called upon to 
do a piece of work on a milling- 

machine which was beyond the range 

of any tools I had. The job was one 
for a face-cutter, but not having any 

that would reach the work I made a 


‘The arbor may be used for spot-facing 
and other ‘work done with end-aills 


special arbor to carry the cutter as 
shown in the illustration, 

‘The arbor was tapered to fit ¢ 
spindle of the miller and turned down 
‘as shown to fit the hole of the cutter. 
A hole was drilled and tapered in the 
‘end and countersunk to take a taper 
serew. The screw was tightened 
sufficiently to prevent the cutter from 
turning on the arbor.—HaRvey MEAD, 


Cutting Circular Glass 
Plates on a Lathe 


UTTING out glasses for he 
lights, ete., is not always easy 
for the man not’ blessed with a multi- 
tude of tools for glass-cutting, but if 
he has a lathe, here is the way it ean be 
done. 
First build a wooden base after the 
pattern shown in the drawing. This 
can be made as large as convenient, 


Gauss cutter 
LATHE TOOL 

7 

wit one °° 
How to cut a circular plece 
fa lathe without fear of ita 


but of course the tool-holder of the 
lathe can be moved only a certain 
distance from the center of the chuck, 
so allowance must be made for that, 
‘The block under the baseboard is to 
attach to the chuck, so make this of a 
size to suit your own particular lathe. 

Since glass cannot be clamped to the 
base without the danger of a break, 
owing to the uneven strain of the 
clamps, a novel way is herein de- 
scribed. First, see that the base is 
perfectly straight, both across and with 
the grain. Any excessive warping will 
cause such curving of the wood as to 
make it dangerous to attach a sheet 
of valuable glass. 

Next, spread glue to the baseboard 
and lay on a sheet of heavy manila 
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paper, spreading evenly to remove all 
wrinkles. When this is thoroughly 
dry, give the paper a coating of glue 
in the same manner and lay on the 
glass, centering it as evenly as possible. 
‘When this second application of glue 
is dry, the glass is ready for cutting. 

‘Mount the baseboard in the chuck 
and bring the tail-stock up to the 
glass to determine the center point. 
‘Measuring out from this point 
determine the radius at which you 
will cut. 

‘The glass-cutter should be set in 
the tool-holder so the wheel will bear 
against the glass at an angle best 
adapted for cutti 
determined by experiment. 

Gear the chuck down to a very low 
‘speed and bring the cutter against the 
glass at the proper point. 

When the cut is made, remove the 
base from the chuek and dampen the 
paper with water. ‘This will allow the 
glass to be slipped off and the excess 
‘lass broken away. 


To Make a Universal Joint | 
for Temporary Use 


SIMPLE universal joint that may 

be used in light drilling, valve- 
grinding, machine-driving, ete., is 
illustrated which ean be quickly made 
by any amateur mechanic from old 
pieces picked up around the shop. 

‘Take two old gas-engine valve- 
stems and drill eight 3/16-in. holes 
concentric with the circumference and 
about }§ in, from the edge in each one. 

‘Then take the firing-points from 
eight old spark-plugs (the threaded 

le of point) or make up eight 
sections of bicycle-spoke stock about 
144 in. long. ‘Thread these for nearly 
their entire length. Head over each 
piece at one end and provide three 
nuts for each, making 24 nuts in all. 

Connect the two valve-heads as 
shown, allowing some play between 
the valve-heads and the nuts on the 
outside, Also allow some room between 
the nuts at the end of the rods and the 
valve-head, 

‘This arrangement will allow the’ 
valve-stems to be rotated at an 
angle sufficient to overcome many 
difficulties in mechanical work. 

Practical use ean be made of this 
joint by connecting the valve-stems 
to shafting as necessary. After the 
universal joint is constructed and tried 
out, the machinery about the shop 
will, no doubt, suggest other ways in 
which this very necessary piece of 
apparatus ean be used. 


‘This can be | 


The Public 
Be Jammed! 


Nothing like a ride in the street car at rash 
hour, if you're feeling lonely, There you will 
find companionship aplenty. 

Friendly elbows digging into your ribs,a foot 
or two placed affectionately upon your own, 
tumbretla handle caressing the small of your 
beck. 


This ts the mode of travel we Americans 
apparently prefer. At any rate it is all that 
‘we pay for. 

Yet, though the brave effort of two or more 
Dodies to occupy the sume Kpace at the same 
time may be interesting as a scientific experi 
ment, to the health of the contestants strug- 
fling in the foul and germ-laden air, it holds 
‘# menace. 

But after all, the street railway can't give 
surany better service than we pay for. Whatever 
extra cars, extra seats, extra speed wi desire 
‘ean come only from the money we furnish, 


‘The service of street railways, whether 
‘owned by the public or by private interests, 
must be paid for by the people who ride, 

So, how much we pay and what we consider 
‘worth paying for,are questions purely up to us. 

In the face of rising costs for material and 
Iabor, shall we hold our railway’s down to the 
fold fare—and watch the service become less 
‘and less adequate as their resources shrink? 


Or rather, shall we spend a few cents more 
cach day to keep the street railway equipment 
in good order, to build yp a better service for 
‘our own comfort and convenience, and even 
for our health? 
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A Homemade Accelerator 
for the Ford Car 


N accelerator for your Ford, by 
which the speed of the ear can be 
controlled by the foot, ean be made at 
home of odds and ends about the work- 
bench at practically no cost. The 
general layout showing the operation 
of this idea is shown in the illustration, | 
with all details of individual parts. 
First, the rod connecting the rod 
from the steering-wheel to the throttle- 
lever on the carburetor is removed. 


Here are the various parts needed for 
‘your homemade Ford foot accelerator 


‘This is sawed in half. One half is 
threaded at the cut end and a second 
piece of similar rod, about 1 in, longer 
than the remaining half, is threaded | 
at one end and bent and drilled to fit 
the rod from the steering-wheel. The 
combined length of these rods should 
be an inch or so more than the dis- 
tance from thecarburetor throttle-lever | 
to the control-rod from steering-wheel, 
when carburetor is nearly closed. 

Next, cut out two egg-shaped metal 
plates for slides. ‘These are shown in 
detail. 

‘At the narrow ends drill a hole and 
tap it to thread on to the threaded 
ends of throttle-rods. Just above this 
hole, drill a larger one to slide over the | 
rods easily. ‘Then assemble them as, 
shown in the layout, so each plate 
slides over the other rod. When they 
bring up against each other, their 
combined length will be just equal to 
the length of the old throttle-rod. 

"The triangular plate is composed of 
heavy sheet metal about the shape 
shown. Drill three serew-holes at the 
points indicated, also two larger holes 
for the control-rods. 

‘Then drill and tap three machine- 
serew-holes in the earburetor lever and 
attach the plate to it in the position 
shown. 

‘The  throttle-lever hole in the 
plate should euinelde with that in the 

lever. 

‘A spiral spring is then attached from 
the other control-rod hole to the frame, 
always tending to keep the lever in 
closed position. 

‘Connect the sliding rods in position 
‘as usual and then connect the acceler- 
ator rod, which is composed of similar 
stock, to the plate and lead it through 
the flooring as shown. A metal button 
} ean be threaded to the end of this 
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rod and can be removed when neces- 
sary to take up the flooring. 

When the hand throttle is closed, 
‘the two slides are against each other. 
But if the accelerator is pushed down, 
that opens the carburetor also, one 
half the sliding rod pushing over the 
other, thus not disturbing the’ hand 
throtile in the least, When the accel- 
erator is released, the spring pulls the 
carburetor shut to the original points 
held by the hand throttle. 

Slight adjustments will be necessary 
when assembling, but, once made, will 
be found to operate as well as the 
ought ones. —Winbson CROWELL. 


A Mirror that Will Reflect 
Hidden Engine Parts 


NFORTUNATELY our eyes are 

not like those of the lobster, 
mounted on long posts and sticking 
‘out of our heads. If they were we 
should have little trouble seeing into a 
transmission or engine cylinder. Since 
we are handicapped by nature's mis- 
take, we must make the best of the sit~ 
uation and use tools or devices to suit 
the occasion. 

Mlustrated below is a combination 
mirror und lamp, which ean be 
used for inspecting the inside of the 
engine, the transmission, or the differ- 
ential. 

‘The mirror should not be more than 
2 in, in diameter, the lamp bulb a 
regular six-volt and operated from the 
storage battery. 

‘There are two features to be con- 
sidered in making the device. First, 


With the combina. 
Yon mirror and 
trouble Lamp you 
‘can find ‘that lost 
‘ut or broken part 


flexibility, and second, illuminating 
qualities.’ Obviously the light will be 
Of but little use unless it is mounted on 
a flexible tube. The ordinary armored 
cable cover, or flexible metal gasoline 
hove of small diameter answers the pur- 
pose very well. With this sort of tub- 
ing, the light and mirror may be put 
into almost inaccessible places and con- 
ditions inspected. 

‘The second point to be considered is 
the location of the light bulb. If the 
bulb is located below the mirror, on the 
tube, it. will. shine in the eyes of the 
operator. The best location is shown, 
at the top of the mirror, where it can 
bbe shielded from the operator's eyes, 
yet give maximum illumination. 


The Public Confidence 


of this public utility. It is due not 
conly the 130,000 shareholders, but 
it is due the whole citizenship of 
the county. 


‘We have told you of new inven- 
tions toimprove service, ofthe growth 
of service, of problems involved in 


‘You have been taken into our 
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Ik is an enormous task today to 
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AND ASSOCIATED COMPANIES 


__One Policy 


$4.00 to $200.00 Retail 


One System 
Cleartone Phonographs 


ek ees brn Be Le 


iSCADAMS ME ED, Berton USA. 


Learn at Home! ! 


Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
29 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S. help, but never 
were opportunities so great as 
now. 


Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
This doesn't obligate you in the least, 
and it will bring you information that 
will start you on a successful career. 
‘This is your chance, Don't let it slip 
by. Mark and mail this coupon now, 
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A Turntable Handles Heavy 
Parts on a Work-Bench 


Wir pe ot 
cylinder blocks, fly-wheels, stor- 
batteries, ete., are being handled 
on a work-bench, considerable effort 
is required to constantly turn them 
about and back and forth for inspec- 
tion and alteration. Consequently a 


‘will greatly aid the mechanic in turning 
Reavy parts in the position desired 


turntable attached to the bench would 
be a labor-saver and a convenience for 
the workmar 
+ To make such a turntable, procure 
two blocks of hard wood of the re- 
quired size to handle your particular 
kind of work. A fair size would be 
16 in, square by 2 in. thick. 

Select a position on the bench little 
used for general work and use this for 
the turntable. 

Bore a hole in the center of each 
block through which a large bolt can 
be inserted. Then lay out a circle 
on one face of each block, the same 
diameter. 

In several points about the circle 
on block B drill shallow holes with 
atapered or round bottom. Then 
take block A and center it upon 
a lathe-chuck and, with a round end 
cutting tool, turn a shallow groove 
which will coincide with the holes in 
block B when they are laid together, 
centers matching. 

Fasten block B to the bench with 
four long serews or bolts. Set suffi- 
ciently large automobile bearing-balls 
in each hole in the top of the block, so 
that when the groove of block A 


set between them make it turn 
12 
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inverted over them, they will clear 
the surfaces of the two blocks by a 
fraction of an inch, Previous to this 
fill the holes and groove with grease. 

Bore a hole through the bench to 
correspond to the center holes in the 
blocks and pivot the whole affair to- 
gether with a large bolt and washers 
as shown in the detail. Countersink 
the head of the bolt in the upper 
block A. 

With’ this arrangement heavy 
weights can be turned in any direc- 
tion with a minimum of effort. To 
set the table at any point so that it 
will remain rigid, simply force a narrow 
metal wedge between ‘the blocks as 
shown. 


How to Fit a Hub Cap When 
the Thread is Broken 


NE of the most annoying of the 
petty accidents that happen, is to 
knoek off a hub cap by grazing a gate- 
post or other obstacle. 
‘This usually means nothing more 
than fifteen cents for a new cap, but 
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‘When the treads are stripped on your 
car's hub cap, you can m6 


fency repair 


occasionally a piece of the thread is 
broken out at the same time, 

This happened to me one winter 
when, owing to the ice-covered road 
surface, I skidded into a fence, knock- 
ing off a front hub cap and part of the 
thread as well. I found that there was 
not enough thread left to hold a new 
cap in place. The service-station man 
said that the only possible repair was 
to got a now hub body, costing $2.50. 
However, not wanting’ to go to that 
expense, also wanting to keep the mud 
and rain out of the ball races, I made a 
repair in the following manner: 

‘A piece of metal 114 in. wide by 8 
in, long was procured from a junk-pile, 
and ‘bent into the form of a clip that 
would clamp tightly round the hub 
cap, two 3/16 in. stove bolts being used 
to tighten the clip. 

‘The cap and clip are put in position 
‘on the hub with the edge of the clip 
projecting over the edge of the de- 
pression in the hub body as shown. 
‘The clip is then tightened up and its 
overhanging edge knocked down with 
alight hammer. 

This will make a good solid repair 
and if the hub cap is filled with grease 
the bearing will be as weatherproof as 
ever. 

Examine the clip every now and 
then to see that the bolts have not 
become loosened or that the cap is not 
leaking grease. 
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An Efficient Homemade 
Spark Intensifier 


HERE are many 
tensifiers oF 
market at present for overcoming 
spark-plug trouble and increasing mile- 
age in automobiles. ‘These can be used 
just as efficiently on stationary or 
motor-boat engines. But where the 
commercial article costs nearly four 
dollars for a set of four, the home me- 
chanie can make such a set for prac- 

tically nothing. 

The body of the intensifier consists 
of a section of fiber or hard rubber 
tubing. 

‘The fiber is preferable, as it is bet- 
ter able to withstand the heat of the 


‘This spark intensifier enables you toda 
cover the sparkplug that is not firing 


engine. For this purpose use tubing 
about 1 in. inside diameter and cut 
each section 134 in. long. Drill two 
holes 1 in. in diameter through oppo- 
site sides of the section, exactly in 
Yine with each other. Then drill a 
third hole, somewhat smaller, near 
fone edge and in line, on one side, with 
‘one of the holes. ‘That makes one 
hole in one side of the tube and two 
holes in the side opposite it. 

Next, remove the threaded steel 
rod comprising the sparking terminal 
in the poreelain of an old spark-plug. 
Cut it in half and blunt one end of 
each piece. Now insert one piece of 
this rod in each of the opposite holes 
in the fiber section. Lock in position 
with nuts removed from spark-plug 
assemblies as shown, so the rounded 
ends are separated ‘about . 
possibly a trifle more. This will have 
to be determined by experiment after 
the intensifier is put in operation. 

Between the two underneath nuts 
and the fiber is placed a stiff brass 
strip with alot in one end. The slotted 
end projects beyond the fiber far 
enough so it ean be attached to the 
spark-plug. The opposite end. is 
screwed to fiber through the third 
hole previously mentioned. 

‘Theconnection of the intensifier with 
the spark-plug is shown. By arranging 
each section so the opening faces the 
side on which the hood is usually 
lifted, the driver can always wateh 
the spark jumping across the gap and 
can thus determine instantly any 
cylinder that is not firing properly. 
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Save Your Spare Tires 
by Covering Them 


UTOMOBILE tires are wrapped 
in paper by the manufacturer 
because tire-makers know that sun- 
light and air sap the strength of rubber. 
The tire should be protected until it 
actually goes on the rim for road 
service, 

Statistics prove that a tire good for | 
an average of 6000 miles when it | 
leaves the factory lose approxi- 
mately 2000 miles of life by being ear- | 
ried, wnproteced,asa spare for one year. | 

A tire cover made of rubberized | 
coated fabric will outlast. many’ tires. 
It will cost less than the 2000 lost mile- 
‘age on one unprotected tire. 

‘Neatly eovered tires looie so much 
better hanging on the back of the 
machine than do bare tires. The 
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covers are waterproof and can be | So" 


washed without injury as often as the 
ear is washed, They eome in colors to 
match the body finish. 

There’ore, both from the standpoint 
of appearance and economy, “cover 
your tires to save your spares” is good, 
sound adviee. 


Using the Electric Motor for 
Reaming and Drilling 


‘ANY a hand job in the shop | 
which takes a long time. can be | 

done with a small electric motor in 
‘one fourth the time, provided one 
knows how. Here is the way to do it: 
Remove the motor’s pulley and 
make a chuck, as shown at the top of 
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the illustration, using safety set- 
screws for the jaw and serew. Inter- 
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changeable bushing split longitudi- 
nally with a hacksaw forms fine jaws 
which will hold a bit firmly. 

‘Reamers may be used and the chuck 
ean be replaced with an emery-wheel 
and the rest moved up to it by inter- 
‘changeable bolt holes. For light bench 
work the motor works fine. 
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A Lubricant Feeder for a 
Drill-Press or Lathe 


‘HE illustration shows an easily 

made container to hold oil or 
other lubricant and which can be 
either clamped to the table or work on 
a drill press or other machine, or 
which can be arranged to ride along 
on the tool slide of alathe. A small tin 


can of rectangular shape is obtained, a 


= 
wagea || owrrmve ND 


‘The drill-point gets hot if there is no lubel- 
cant. constantly pouring upon it. Here 
ina way to make a feeder deliver the oll 


brass air-cock or priming-cup, a short 


in diameter, a piece of 14- or 5/16-in. 
cold-rolled steel, a short square bar of 
iron or steel, some pieces of heavy sheet 
brass, and the serew top from a small- 
sized’ automobile-lubricating oil-ean. 
‘This latter should have a cork bottom 
on the plug to insure an airtight joint 
when the plug is serewed home. 

‘A hole is cut in one end of the cover 
of the rectangular can and the filling- 
plug soldered in; then the air-valve is 
soldered in the other end as shown in 
the illustration. The eopper tube is 
soldered into the bottom of the ean at 
any convenient point, using plenty of 
solder to make a secure joint. Four 
brass clips are cut and bent up and 
soldered to the can, being adjusted to 
hold it by frietion at any point on the 
rod. At the same time it may be easily 
slid up and down as required. The top 
of the can is then soldered on, running 


joint; then blow into the can and test 
it to make sure there are no 


closing the air-cock and any small air 
leak elsewhere would prevent this. 


square bar and by means of a “C" 
clamp this bar may be clamped to the 
table or tool-slide. 

To use the device, open the air- 
valve, take out the filling plug, and 
fill the container with lubricant; then 
screw the plug tightly in, close the air- 
cock and adjust in position on the 
machine so that the oil-pipe will 
| deliver the lubricant at the proper 


136 


length of copper tubing about 3/16-in. | 


tthe solder all around and through the | 


ir leaks, | 
for the flow of oil is to be shut off by | 


‘The upright rod is screwed into the | 
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position over the tool or work. When 
the machine starts, open the air- 
valve and the lubricant will start to 
flow and its volume may be regulated 
by closing the valve to the right 
degree. 

If desired, a more substantial and 
better-looking oil-feeder could be made 
up from heavy brass and a special 
filing plug fitted, though the extem- 
porized one shown in the illustration 
will work as well as any. 


Make a Motor or Engine Bed 
of Pieces of Angle-Iron 


FTER a motor or engine is set 
up on the foundation, the belt 
Stretches or the shafting works out 
of line. This often necessitates mov- 
ing the position of the motor a trifle 
and is an awkward task and an ex- 
pensive one if the fixtures are set 
solidly in place. ‘To make the proc- 
ess more simple, a sliding base 
should be made as shown. This is 
made of two lengths of angle-iron 
‘and bolted to the base itself. 
Cut two pieces a little longer than 
the motor or engine base. One, A 


‘A good sliding base for an 
engine or motor can be made 
from two pleces of angle-ieon 


(the top member), has two slots cut 
crossways of the top face, placed the 
right distance apart to accommodate 
the anchor-bolts of the machine base. 
‘The bottom member, B, has two slots 
cut parallel to its length. Bolts from 
the upright face of A slide in these 
slots and make it easy to change the 
position of A with reference to B. 

Section B is bolted to the founda- 
tion and A is loose bolted to B as just 
mentioned. Then the machine is fas- 
tened to the top faces of A. Two sets 
of these should of course be provided, 
one for each side of the machine, 

If the machine is out of line with 
the shaft pulley, the bolts through the 
top of A are shifted. If the belt grows 
slack, ‘move the machine back by 
loosening up on the bolts in B, taking 
up again when adjustment is mad 

‘The simplest engine bed is, at best, 
difficult of construction. However, if 
the mechanic follows the foregoing in- 
structions, he will find no difficulty 
setting up the engine or motor in such 
position that it will not vibrate 
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How to Sharpen a Scraper 
Properly 


OME one, some time, told me how 
to sharpen a scraper for floors or 
cabinet-work that will last a long time 
and insure a perfect cutting edge. 
‘You are familiar with the ordinary 
blade used for such purposes—size 
3 by 415 in, Place it flat side down on 
a box of convenient size to sit upon, 
allowing the end to project about an 
inch; drive three or four shingle-nails 
into the box close to the blade, and 
bend them over to hold the blade 
perfectly rigid, Take a flat file and, 


sitting astride the box, make a long 
bevel until you get a feather edge, 
being careful that it is square, or you 
may round the corners a trifle, Re- 
move the blade and place it in the 


clamp, procured for this purpose, 
using @ wrench to set up the nuts. 

Fasten a nail-set on the other end 
of the box with staples or nails. Now, 
holding the clamp in both hands, bevel 
side of blade down, slightly tilted 
toward the operator, draw it across the 
nail-set, first one way and then the 
other, allowing it to slip off the nail 
set to insure turning the edge through- 
out its length. 

‘One needs to use considerable force 
in order to turn the edge, which should 
not exceed 1/16 in, Less than this 
will do. 

In the next step take an old file or 
new one—very fine—passed lightly 
over the feather edge to make it 
smooth. A seraper so sharpened will 
improve with use. As soon as it fails 
to cut properly run the file along the 
top, holding the blade perpendicularly 
in the left hand, cutting edge toward 
you, and then with the small end of 
the file hook it under the turned-over 
edge, lifting up and pulling it across 
two or three times, this last act lifting 
up the edge. 

If the blade has been properly 
turned, it is quite possible to use it 
for two or three hours by occasionally 
drawing the file across it —M.S. Lon. 
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A Holder for a Cente: 
Clearance Drill 
VERY simple and handy tool for 
machinists, especially for those 
not supplied with combination cen- 


tering drills, is shown in the illustra- 
tion. The tool consists of a piece of 


hexagon brass with a notch cut out as 
shown, a V-shaped opening cut in 
‘the center with a hacksaw, a hole 


{A piece of hexagon shaped brass with 
Gathaped: opening makes a good dri 


drilled to receive the shank of a drill, 
and a center hole drilled in the oppo- 
site end. ‘The hexagon shape affords 
aready grip forthe hand. The dotted 
lines show the work when the holder 
{s in position for use after being cen~ 
tered, The straight shank of the 
drill is ground tapering like a chisel 
edge to fit into the V-shaped noteh 
cut in the holder.—W. H. UNDER- 
woop, 


An Efficient Driver of 
Carpet-Tacks 
RIEFLY, the driver consists of a 


A. bushing 
end of the tube prevents the rod from 
coming out, and the handle keeps the 
head from’ going farther than the 
lower énd of the tube. 

Procure a seamless brass tube 10 in. 
Jong with an inside diameter of 7, 16 in. 
A steel rod, 3/16 in. and 8 in, long is 
then found and each end threaded. 
On to one end is screwed a cast-iron 
Pisano ay, sable aise: etoae bed 
been tapped and a steel head two 
inches long and small enough to just 
fit inside the tubing tapped and 
screwed to the other. ‘The rod is of a 


es nen) 
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Bening, Pen 
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‘A single push of the handle through the 
‘tube drives the tack home i the carpet 


length which will bring the shank of 
the handle even with one end of the 
tube and the bottom of the head with 
the other, and should be exaet to work 
well. 

‘A brass bushing made of a short 


length of smaller tubing or hard wood 
is then inserted into the upper end of 
the tube, held fast with short screws 
through the sides. If the brass bush- 
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ing is used, it may be burred to fit 
tightly and thus do away with the 


This Wonderful 
vy, New Way 


At Home In Your 
Spare Time 


‘OU can now secure the advantay 

of America’s Greatest, Institution 
of Electrical Education right in your 
‘own home! This famous school now gives 
the most thorough, practical, ingeatve Nore. 
study course in Electricity ever fered! Ie 
Speclalized." graded ‘course built up. on- the 


ont advanced hlcas of Electrical lmatruction. 
iy 


‘Thorourh, yet simple texts~graphi 
teeny prate tne practic! experience 

iy parallel the practical experience 
Intuing the itrument boards, This ama 
new method of extension Insruction “quic 
fakes any ambitious man a high-alarieds Blec- 
trial Expert! 


FRE 


Use of This Fine Elec- 
trical Apparatus 


These wonderful, 


ments and devices which the Electrical 
swith in everyday work. (Hoard 2 
rated above) 
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necessity of screws or rivets. The rod 
is then inserted and the handle and 
head screwed tight. 

‘Magnetizing the head is easily done 
by rubbing the face of it over a per- 
manent magnet. ‘The better the steel 
used, the more lasting will be the 
magnetic influence, but the head may 
be re-magnetized as often as it requires 
it. Once a season will be sufficient. 

‘This driver is very simple and is 
easily manipulated. To facilitate the 
task of laying the carpet, a pine board 
1 ft. long and 4 in. wide was cut and a 
number of nail holes made in it over 
its surface with a sixpenny nail to a 
depth of 43 in. Preparatory to the 
carpet-laying, tacks were set into these 
holes. 


In laying the carpet, one hand may 

bbe kept at the edge of the carpet, hold- 

ing it in place and preventing any 

slack while the other operates the tack 
ver. 


from the board, and se 
of the tube over the proper point, the 
tube is released, at the same time rais- 
ing the handle. A single di 
handle downward will dri 
tack is picked up 
and driven by the same operation. It 
will be seen readily that this method 
easily supersedes the usual method, 
but this tool has only to be made and 
tused to be thoroughly appreciated. 


Some New Uses for Old 
Automobile Tires 


NSTEAD of selling all your old 
automobile shoes for junk, why not 
make some use of them about the 
house? Lumber and metal piping cost 
money today, but sections of tires can 
be used for water-troughs and spouts 
to good advantage. 
A section about 134 ft. long placed 
under the gutter-pipe from the roof 


will serve to lead the water away 
where it will not wash out the under- 
pinning of the house. 

Likewise a short piece slipped over 
the spout of the pump can be used to 
lead water into a trough without 
splashing. Several sections lapped 
together can be made to conduct 
water a considerable distance. 

These are only two uses for old 
tires, and, asthe illustration shows, they 
are made to serve excellent purposes. 
Does this article suggest other uses 
to which an old tire may be put? 
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A Pocket Voltmeter in an 
Old Watch-Case 


‘HIS is a very accurate instrument, 
and can be made by even a boy, 
from materials found in or around the 
workshop. ‘The case from any old 
‘dollar watch” will do, though a No. 
1f-size case is to be preferred. 

‘After you have found a suitable ease, 
‘make a permanent magnet by bending 
a thin piece of steel into shape, as 
shown in the illustration. On ‘the 
inside of the 
legs place the 
pole pieces, 
whieh should 
be made of soft 
iron and at- 9 
tached to the 
magnet by a 
‘small serew in 
each. 

Then you 
magnetize the 
‘magnet by rub- 
bing briskly on 
an ordinary 


of "eno “sal afer wee 
serews each te ae 
with Teather | A%y 4, crutches 
Washer for in- Soll ‘wilt inakes s 
mulation, pocket "oltmetet 

The next 
stop is to make the moving part of ar 
mature. 

Bend a thin strip of aluminum 
into. the ‘shape of hollow square: 
wind ‘with small magnet wire. The 
pointer (which may be one of the old 
hands of the wateh, or a thin piece 
of steel) comes next. Solder it to the 
fend, at right angles to the direction 
of the wire. ‘Then set the moving part 
in the wateh-case by soldering ‘two 
bearings or jewels of the old watch to 
a strip running across the watch, but 

rlated from the magnet. 

‘Attach a spring to each end of the 
ns it revolves, one 

ind. the other _un- 
wound. ‘This will keep the moving 
part balanced. “Attach a fine, covered 
wire to each spring and ‘run out 
through the stem socket. of wateh- 

Now cut out scale (celluloid or 
cartboard) and glue to top of the 
magnet. 

"Your. voltmeter is now completed, 
with the exception of the calibration, 
‘which you may accomplish by testing 
‘one or more batteries with a standard 
Soltmeter found in any garage or 
Imachine-shop) and noting the spot 
fon the seale of your homemade volt= 
meter. By changing or tightening the 
springs, any desired size of scale ean 
be made. 

‘Also, the above will answer for an 
ammeter, by merely changing the 
tcale—DeLaeet ADAMS. 
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SK any carpenter about the Sargent Auto-Set Bench Plane, 

Inguire about its cutting qualities and about its auto-set 
feature. He will tell you that it isa dependable tool with a big 
time-saving improvement in the self-adjusting sets. 


The cap and clamp of the Sargent Auto-Set Bench Plane 
are fitted together as one piece, with a set screw to regulate 
the position. Another set screw ad- 
justs the cutter. 


May be taken down for whetting- 
in a few seconds and assembled as 
quickly. Cutter and cap go back ex- 
8 Cyli actly in the same position as before. 
Day and Night Latch 

Foti on deere eas aad Mace in aixsizon: amooth or corrugated 
cuties front td back=—hat bottom; fore, Jack, smooth or jointer 
Soyetet ee sara, A patterns. Sond for deveriptive Sookiet 


but a cylinder Inch 
we the. intrager outside. 


SARGENT & COMPANY 
Hardware Manufacturers 
‘5 Water Street New Haven, Conn, 
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Convert Your Lawn-Mower 
into a Feed-Cutter 


these days of high-priced farm 
machinery a satisfactory green- 
feed cutter of medium small capacity 
can be built out of an old lawn-mower, 
provided the blades and cutting-bar 
are not past usefulness. The accom- 
panying illustrations show, in a way, 
how this is done, but should not be 
taken as conclusive, as the make and 
design of lawn-mowers differ. Their 
differences, however, are not radical, 
and the adaptation of any one of them 
for the previously mentioned purpose 
will follow somewhat after these sug- 


‘Details of the process that converts your 
lawn-mower into a green-feed. cutter 


gestions. ‘The suggestions are broad 
enough so that any one with a little 
mechanical ingenuity ean use his par- 
ticular mower to cut green feed, either 
by hand or by power. 

First, disassemble the lawn-mower 
to the extent of taking off the drive- 
wheels, the roller, and the handle 
trunions. ‘This leaves the mower 
frame with the blades and cutting- 
bar intact. 

Erect two wooden posts so that 
their outside faces will be slightly 
closer than the distance between the 
insides of the mower frame. Now 
set the mower upon the tops of the 
posts so that it rests upon the roller 
slides as shown. Then measure for 
two long sheet-iron or sheet-steel sup- 
ports, which ean be bolted to the out- 
side of the posts and to the inside of 
the mower frame so as to hold it rig- 
idly in this position. The exact style, 
size, and shape will depend upon the 
style of mower you are using, but will 
probably be somewhat like that shown 
in detail. 

If no handy bolt- or serew-holes 
‘occur on the inside of the mower 
frame to attach the support to, some 
will have to be drilled and tapped. 
‘When the supports are finally secured 
50 as not to interfere with the turning 
of the blades, bolt their lower ends to 
‘the posts. | If supports are solid 
enough, they should hold the mower 
rigid and not allow undue vibration. 

‘Drill and tap two holes in the top 
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and back side edge of each side of the 
frame, as shown, to which screw two 
strips. of wood. Then cover with 
sheet tin or heavy cardboard as a 
shield to prevent the cut fodder from 
flying. 

Set as large a pulley as possible on 
the free end of the knife shaft. If the 
Grive-wheel stud interferes, saw it off. 
Pulley must be large enough to drive 
the blades easily against the cutting 
Pressure when under a load. 

Next, build an inclined wooden 
platform to set on the top of the posts 
and close under the eutting-bar. In- 
cline it so that the material goes in 
under the blades where they strike 
against the bar instead of leaving it. 
Cover each side of the mower, from 
the top down, with heavy canvas, 
attaching the bottom edge to the sides 
of the platform. The pulley should 
bbe allowed to be outeide this cover. 
‘This will entirely inclose the appa- 
ratus and leaves an opening front and 
bback for the material to be pushed in 
against the cutters and to pour out 
the rear after being cut. 

‘When using power, drive the cutters 
just fast enough to make a good clean 
cut, 

‘This apparatus is good forclover, hay, 
alfalfa, straw, ete., for chickens and 
small stock feed.—THorton HALLETT. 


The Emery-Grinder 
Drill and Lathe 


‘HE illustration shows how an old 

emery-grinder was made into a 
serviceable drill and lathe after the 
surface of the emery had become 
badly worn and uneven, 

‘The shaft which originally held the 
emery was removed and threaded to 
take a small chuck, not unlike those 
with which small hand-drills are 


TG 


re is a way to transform a uacless emery: 
grinder into a drill and lathe for small work 


equipped. ‘The bearings were then re- 
babbitted and worn parts and play 
taken up with bushings, and the parts 
reassembled again. 

‘As shown in Fig. 1, the drill was 
attached to the edge of the bench, and 
connected to a pedal, hinged to one 
of the legs of the bench, by means of a 
pitman made of a hard wood stick. 
The length of the pedal and its height 
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| from the floor were governed by the 

height of the bench and the length TON 
of the handle of the emery-grinder. rex ON CR, 

‘The pitman was connected to the 
pedal as shown. A rectangular hole 
was cut through the pedal slightly 
larger than the end of the pitman. 
‘The pitman was then run through the 
hole, and a small rod was run through 
the hole bored in the pitman, held to 
the under side of the pedal by means 
of two large staples. 

A 24in. block set up and braced in 
front of the chuck at the proper dis- 
tance, completed the device. It was 


Your Success | | moved toward the aril as the boring 
depends not only on progressed.—DaLe VAN Horn. 


biel ] | How to Build « Dry Cellar | ESA 
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ment but 

Hon your )SSIBLY one of the most annoy- 
every ing places to build a house that is 
day working equip- free from cellar water is in clay 
ment, 5 ground. It seems that no amount of 

ing. construction 

of the foundation will keep out the 

water. However, there is at least 


Your tool kit should 
contain enough 

to meet your every d 
requirements so” that 
you can work accu 
rately and quickly 
these two points are the 
basis for promotion in 
practically every 


jo ie 


is an ac A drain, constructed in this manner will 
tual ne Carry off all water from your cellar 


cessity, Its uses are 
unlimited, It should be ‘one way that proves very successful 
in every kit and that way is made clear in the 
Another practical ey ry 
The tile out 20 as to have it 


tool is the combination 


slope gradually to the outlet pipe, 

which empties into the sewer. The 

drain tile is the same as that used on 

farm lands, but, of course, a four-inch 

tile is the largest that would be advis- 
If you have many able—Ray HARMAN. 

johs that demand ac- 


square, In laying out 
a drill job or squaring 
up a piece it is of great 
help. 


curacy 4 Vernier Cali [Hl | Trolleying the Well Water Sore. 
Siu iy 


See 


OODYEAR MFG. CO. 


per will be of great Ga tik Hina 


‘There are over OMETIMES an idea or method is 
thousand so old that it is new. ‘This method 
other tools of raising water from an outside well to 

a room in the top story of a house was 
in use in Italy in the sixteenth century 
and even before that, but itis so simple 
and ingenious that it may find a place 
in modern rural life. ‘The method, as 
HF” that have been explained, is the same as the original, 

macde to aid the but is constructed to tse modern ap- 
machinist Listed in pliances. 

our No, 28 Catalo Drive a post in the ground near the 
Send fori far side of the well-curb and drive an 
eyebolt in the top. Then erect a crane 
Brown & Sharpe Mig. Co, ‘over the window of the house where 
HOSEN CSTD it is desired to raise the water and set 

an eyebolt near the end as shown. 

‘ust back of the eyebolt bolt a large 
pulley to the crane. This can be of 


ry 
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any suitable pattern. The two eye 
bolts just mentioned are then con- 
nected with a wire cable on to which 
has been slung a double pulley some- 
what of the pattern shown in detail. 
‘This should be large enough to run 
free on the cable without the possi- 
bility of running off the wheel and 
cramping. Just back of the center of 
the well put some solid metal substance 


‘This apparatus carries the water from the 
well to the kitchen, thus” saving ‘many 
‘Weary steps and inauring a good supply, 


as a bumper to stop the progress of 
the double pulley. This ean be set in 
the eable any convenient way. A 
turnbuekle should be placed at the 
post end of the cable. Then, with 
everything in place, draw up on the 
turnbuckle until the eable is taut. 

‘The bottom of the bueket should be 
arranged as shown in detail. T 


| 
consists of cutting a round hole in the 


bottom about 2 in, in diameter, 
Over this hole, on the inside, fasten a 
leather flapper which will close when 
water inside the bucket bears agains 
it, but will raise up when the bucket is 
being lowered into a body of water 
outside. The deck-leather of « common 
pitcher pump will do very well as a 
valve for this purpose. 

Tie a rope to the center of the bail 
of the bucket and reeve it over the 
Tower wheel of the double pulley and 
the wheel on the crane, and your 
“water elevator” is complete. 

‘The action is obvious. ‘The empty 
bucket descends the cable by gravit; 
When the double pulley strikes the 
bumper it stops, but the bucket 
descends the well, fills itself through 
the valve in the bottom and is ready 
to be hoisted to the window. As it is 
raised, the bail strikes the double 
pulley and the whole is pulled aloft 
together. 

A counter weight on the free end 
of the rope will assist in raising the 
full bucket if desired. 

Once you install this device, you will 
use it constantly, for it means getting 
rid of that tedious and hard job of cart- 
ing water to the house by hand, and the 
‘necessity for economy in the useof water 
will be done away with. 


Shortage with 
the Ottawa Log Saw, greatest work-saver and money- 
ma vented. Cut your entire winter's fuel 
supply quick, then make big profits sawing wood for 
others, Provides cheapest and most plentiful fuel at 
a cost of about Isc. a cord. 
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"Cots Down Troes—Saws Logs By Power 
Pulls over 4 H-P. 


‘The Ottawa pulls over a 4 H-P. 
e most powerful log saw on the market. 
ite. Plenty of power to run your 

cream separator, sheller, grinder, buzz saw, etc. Starts with- 
‘out cranking, no batteries ever needed. The OTTAWA is 
always ready to go to work, and keep on working, zero 
weatheror heat—rain or shine. Before you choose any 
Log Saw know the horse power of the 1 ‘it 
portant, Special clutch, lever controlled, enables you 
tostop blade witho Move from log 
to log and from cut tocut along log with blade resting, 
c tines little fuel 

motion, keepin 


30Days'Trial Every Ottawa Shippedon 30days" 
trial.” Must fulfill 10 year Ottawa guarantee. 
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South Bend Lathes 


For the Machine and Repair Shops 

33” Lathe = $385.00 | 18 Lathe - $ 735.00 

a ‘435.00 | 21" 900.00 

16" 50.00 | 24” « 2 325000 
Made with straight or gap bed 


‘South Bend Lathesarein wae in manufacturing plants 
in'S4 countries throughout the world. Est. 1906. 


Free catalog mailed om rrquett 
SOUTH BEND LATHE WORKS 
433 E. Madison St,, South Bend, Ind, 


Fk 


rie lctaden Eauipment as Shown a antation 


How to Run a Lathe Ss22255°=5 
xj 


ren er ten cents aver ot a 


135 


Good Work 
Well Done 


‘There is satisfaction in working 
with good tools. ‘The work goes 
more easily and quickly, and 
results are better. 

Red Devil Pliers speed the work. 
‘They are made to stand years of 
hard service, and they are strong 
enough todo work pliers are 
eldom ealled upon to do, 


Wed Devil 


PLIERS 


Properly designed pliers are par- 
ticularly handy. You can use thei 
as you use your fingers when ys 
work. 

Red Devil Pliers multiply the 
strength of your hand and wrist; 
they grip as your fingers can’t 
jossibly grip—no slipping, no 
barked knuckles, and no exasper- 
ation from trying to do good work 
with poor tools. 

All Red Devil Hand Tools are 
‘made as well as tools can be made. 


Pliers 

Electrician’s Tools 

Glass Cutters 

Hack Saw Frames 

and Blades 

Auger Bits 

Chain Drills 

Ete., Ete. 
Red Devil Corrugated Lock 
Washers have 6-point contact. 


‘They are the best washers made, 
and “hold fast 


Tool Booklet on Request 
SMITH & HEMENWAY CO, Inc. 
Sales and Export Office 
264 Broadway, New Yorke 
Factory: Irvington, N.3- 


A Combined Box and Table 
for Campers 


INCE a very small table must 

suffice for the camper, the one 
here shown, which takes up no addi- 
tional room among the equipment, 
will be found very desirable, and it 
can be set up in a moment after un- 


packing. A strong box is procured 
of dimensions approximating 28 to 
30 in, in length, 24 in, width, and 1 ft. 
or 14 in. in depth. ‘Such a box will 
hold the ordinary light camp equip- 
ment, and will easily fit under the 
seat of a spring wagon or in an auto- 
mobile. 

‘The lid is hinged to the box at 
fone end, while at the free end two 
legs of 1 by 3 in. lumber are hinged 
to the lid #0 as to fold against it in- 
side when the lid is closed. These 
legs are of the same length as the in- 
side measurement of the box. The 
hinges used are ordinary butts, 30 
that the entire lid and one end of 


size, 

A division board inside the box will 
form a convenient shelf when the box 
is set on end.—H. F. Guixsteap. 


Hold Two Pens Parallel 
with a Clamp 


RAFTSMEN who have occasion 
to draw many lines in parallel 
‘will appreciate the little device illus- 
trated herein by which they can set 
two common ruling-pens in position 
to do this. Several of these devices 
arranged for different widths will 
enable any one to 
draw parallel lines 
different distances 
apart by simply 
changing the pens 
from one to the 
other. 

Get a piece of 
spring metal about 
an inch long and 
fully as wide. Then 
bend it in theshape 
indieatedsothetwo 
semicireles will 
clamp each penhandle securely. 

‘Set the pens in place with the 
points at the same level. Then, when 
you hold one pen against the rule and 
draw it along the paper, the second 
pen will duplicate the line given a 


Rune 
You can draw two 
lines instead of one 
by using this clamp 


the box form a table of a convenient | 


distance away. 
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10 Cents a Day Pays 


for This Symphonola 


ASBESTOS 


We are miners and shippers of Crude Asbestos 


fn any quantity. We produce al gadey at out 
trond move BELL ASBESTOS MINES, in 
Giada, "We also card Ghres, spa yaras, 
‘weave cloths, and’ make all sorts of Adbeston 


‘you want in Asbestos, turn to 
MATTISON COMPANY 

$5.4, AMBLER, PENNA. U.3.4. 
wal’ largest Asbesion Mines 


weaver, se 
Six Ways of Automatically 
Stopping an Engine 


HILE there are many schemes 

for automatically stopping a gas 
engine or electric motor, the methods 
here described will be found to serve 
nearly every practical purpose. ‘They 
will be found advantageous in cases 
where the engine cannot be closely 
watched and tended, as in pumping 
water at a distance, shutting off when 
a certain pressure has been reached, 
ete. 

Fig. 1 illustrates the manner in 
which the sparking circuit can. be 
broken at a certain time of day. It is 
done in this instance by attaching a 
cord to the handle of an easy working 
knife switch and arranging it to be 
wound up on a drum, which is like the 
spool that revolves with the winding 
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fn engine or motor automatically 


‘of stopping 


key of an alarm clock. As the spool 
revolves with the ringing of the alarm, 
the cord winds up and lifts the switeh 
out of contact. 

Fig. 2 shows a gage—steam, water, 
or air—with the hand in constant con- 
tact with the metallic face. ‘This com- 
pletes the circuit tothe engine. At the 
maximum pressure, however, the hand 


Fig. 3 illustrates thermostat in the 
line. Suppose the engine is driving air 
into a large retort forge or furnace and 
when the heat reaches a certain degree 
‘the blast must cease, Arrange the 
thermostat so that the points are 
always in contact as long as the heat 
remains low. Then as the tempera- 
ture rises, the arm rises, until at the 
proper degree of heat the points 
separate and the current ceases, stop- 
ping the power. 

Fig. 4 operates by the action upon 
selenium. ‘There may be conditions 
where the engine should be stopped 
when a certain amount of light is ob- 
tained, or at daybreak. Suppose an 
‘engine is to be run each night and must 
be stopped at daybreak. Then a 
selenium cell is placed in a primary 
circuit. Selenium, being a poor con- 
ductor in the dark, keeps the cireuit 
open until daylight comes in. ‘Then 


longest. 


This superior saw service is primarily 
due to the Simonds Steel that’s put 
It is a steel espe- 
cially made and toughened for hard 
cutting service by an exclusively 
Simonds process developed in their 


into these blades. 


own Crucible Steel Mill. 


There is a SIMONDS way 
to cut steel, wood, paper, 
ice, leather, cork, rags, etc. 


Write for Simonds bookle-—“Methods of Cutting Metal.” 


Simonds Manufacturing 


Company 

“The See Mater 
Fitchburg, Massachusetts 
Chicago, Ill. New York City 


Enattohed 4 


Portland, Ore. Vancouver, B.C. 


Hack Saw Blades 


Simonds-Made Hack Saw Blades are 
the most economical to use: they cut 
with less resistance, remove no more 
metal than necessary, and wear the 


New Orleans, La. 

Lockport,N.Y. Memphis, Tenn. London, England 
Montreal, Que. 

Seattle, Wash. St. Johns, N.B. San Francisco, Cal. 


SIMONDS 


SAW STEEL 
PRODUCTS 


MADE RIGHT SINCE 1832 


STANLEY 
IMPROVED 
LEVELING 
STANDS 


A Stanley Leveling Stand, 
used in connection with a 
wood or iron level, and a 
pair of level sights ‘will be 
found in many cases a very 
satisfactory and inexpensive 
substitute for the more ex- 
pensive surveyor’s instru- 
ments. 


By its use one can read- 
ily determine levels from a 
given point to one ata dis- 
tance, such as locating or 
setting the profiles for foun- 
dation work, ascertaining 
theproper grades for drains, 
ditches, etc. 


Itcan beplaced onastake 
or crowbar and adjusted to 
a horizontal position, even 
though the stake or crow- 
bar may not be exactly 
perpendicular. 


‘As now made it can read~ 
ily be attached to a tripod. 


ISTANLEY Rute & Lever Co! 
New Barrain. Conn. U.S.A 


the conductivity changes and the 
circuit is closed. This, by operating a 
relay, opens the sparking circuit. 

Fig. 5 is a more familiar method and 
consists of arranging a float in a tank 
so that when the maximum water 
level is reached the contact of a switch 
attached to the float arm is broken, 
and the engine is stopped. 

Fig. 6 is a method of stopping an 
‘engine from any distance which can 
be reached by wireless. An aerial is 
connected to a relay and battery. In 
the circuit is placed a coherer. When 
the key is closed at the sending 
station, the coherer is induced to 
close that circuit and the relay oper- 
ates to open the secondary circuit 
and the engine stops. This may be 
increased in efficiency according to 
the user's demands. 

In case an electric motor is to be 
stopped, the controller handle must be 
held in ‘place by a magnet, and when 
the magnet circuit is opened, a spring 
pulls the motor switch back, out of 
contaet. 


A Water-Pipe Coupling Made 
of an Old Spark-Plug 


LD Necessity certainly is the 

mother of invention, as T am 
perfectly willing to admit since my ex- 
perience of a week ago. One of the 
joints in my house water-pipe system 


4 OLD SPARK- 
PLUG SHELL 


RUBBER anc 
BRASS WASHERS 


PIPE ELGOW 


‘How to make sn old sparkplug 
serve as a water-pipe 


had rusted badly and sprung a leak. 
I had taken the Stillson wrench to 
tighten it, and of course split the 
elbow just when water was badly 
needed. There is but one cut-off 
valve for the whole house and it was 
not practical for me to turn this off 
for any length of time, or until I bad 
obtained a pipe plug, so I hunted 
about for a substitute. 

‘As soon as I realized that spark- 
plugs are threaded with half-inch 
pipe-threads, it took me but a min- 
ute to remove the porcelain from an 
‘old one, fit a rubber washer inside the 
porcelain retaining bushing, and hold 
it in place by a small iron washer. 
The old spark-plug still answers the 
purpose of a pipe-plug, and the 
water was turned of less than half 
an hour.—F. L. AVERY. 


Beindependent-make more money= 
Eeyoursunons Opsoa Tee kept 
Shp, Complete equipment coats est 
nar 800, Ro experience necemary. 
Weteuch yoahe Shaler System free. 


EXPLOSION WHISTLE, 


le in operation resis 
BUELL MFG. CO. 
Cottage Grove at 30th, = 


Big Profits in Battery Charging 
with theHB32-Battery Charger 


Make $150 to $350 Every Month 


vetover, Loa 


How to Make a Tool for 
Centering Shafts 


‘HE exact center of a shaft or 
disk can be found almost instantly 
with the aid of the tool here 
described, and the result will be per~ 
fect if the tool is carefully made. 
‘The dimensions of the tool will depend 
upon the needs of the maker, but one 
tool will handle work of all sizes up to 
its maximum capacity. 
‘Take a piece of angle-brass and 
cut out at the center a piece of one 
flange, making the sides of the cut 


norXo 
prctteso 


Af you wish to find the center 
(of a shaft or disk, use this tool 


sxactly at right angles. Bend the 
angle-brass until it forms a right 
angle, Seo that the brass is per- 
fectly straight and true from every 
angle. 

Cut a triangular piece of sheet brass, 
making a right-angled triangle that 
will just fill in the frame of bent 
angle-brass; the metal need not be 
more than 1/32 in. thick, unless th 
tool is a large one, when 1/16 in, will 
be more satisfactory. 

Rivet the sheet brass in place in the 
frame, countersinking the rivets on 
both sides, or, if desired, the rivets 
may be countersunk only on the 
inside, A smooth job looks better, 
however, and the countersinking is 
necessary on the inside. 

Now very carefully and accurately 
bisect the right angle and scribe a 
sharp, deep line from the corner to a 


must coincid 
line; this edge is the working edge 

must be perfectly straight and 
exactly halfway between the legs of 
the frame. The width of the slot may 
be anything desired. 

To use the tool, rest the end of the 
shaft to be centered, or the disk, on 
the flanges of the angle-brass; scribe a 
line on the shaft, using the true edge 
of the slot as a guide; tum the shaft at 
right angles and scribe another line. 
‘The point of intersection of the lines 
will be the exact center of the shaft if 
the tool has been accurately made. 
To test for accuracy, turn the shaft 
to several positions and scribe several 
lines. If all intersect at exactly the 
same point, the job has been well 
done. If not, you have been a little 
careless somewhere, and it will be 
necessary to do some work with the 
dividers to find out where the working 


edge of the slot departs from the 
‘exact bisection of the right angle. 


GOODELL 


PRATT 


1500 GOOD TOOLS 


Chauffeur’s Universal Wrench 
No. 595 


This is indeed a universal 
wrench, for it will fit any size 
square or hexagon nut up to 
Sé-inch. It also will securely 
gripround piping up to 34-inch 
in diameter, The design of 
this wrench is entirely new 
—it fills a long-felt need in 
the lives of many mechanics. 


‘The jaws open by pressing the 
trigger and automatically close by 
means of a spring. This wrench is 
strongly made of steel. The jaws 
are hardened. 

The usefulness and adaptability 
of this wrench are characteristic of 
every one of the 1500 Goodell- 
Pratt Tools. Skillful tool design- 
ing has always been a feature which 
Goodell-Pratt Tools were noted 
for. In combination with the use 
of only the best materials, it is re- 
sponsible for the honest tool value 
of the 1500 Goodell - Pratt Tools. 

Write for a more detailed de- 
scription of this wrench or for a 
complete pocket edition catalog. 


DELL-PRATT COMPANY 
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WRENCHES, LATHE DOGS, 
CLAMPS, TOOL HOLDERS, | 
FILES, CALIPER GAUGES- 


JH WILLIAMS 
&CO- 


‘TRICHARDS ST: BROOKLYN »N-Y- 
‘TVULCAN ST- BUFFALO -N-Y- 
1007 W-120ST-CHICAGO- ILL, 
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You Cannot Puncture This 
Kind of Tire 


'N the collective detail view of 

this tire, the parts fit together in 
the order shown and form a complete 
armored tire having no inner tube. 
‘Metal sections or armor scales extend 
about the sides of the rubber tube and 
afford protection against puncture. 

‘The extreme outer section, or part 
next to the ground, is a solid rubber 


eles a) 


sete. 


band or outer tire. ‘The inner section 
is a spring ring placed within the 
tubing, the tubing being split for the 
purpose. As the spring ring has con- 
siderable supporting power, ax well 
asYresiliency, the pneumatic pressure 
in the tube ean be quite low. 

‘The different parts are screwed and 
clamped in such a way that air at low 
pressure will not escape. It will be 
seen that the upper portions of the 
split tube are squeezed between two 
metal parts, thereby forming an air- 
tight juncture. Attachment of the 
complete tire to the wheel is made by 
any of the usual clincher methods, 
there being nothing particularly new 
in that part of the construction. 


Steadying a Loose Lead 
in a Penci 


FTENTIMES the artist or drafts- 
man is troubled by the lead in 
‘even a good peneil working loose in 
the wood so that the least pressure of 
the point upon the paper will push it 
out of sight. This is annoying, to say 
the least, es- Tee 
pecially when ? 
pencils are 
searce at the 
time. To rem- 
edy this is a 
simple matter. 
Sharpen the 
point of a small 
thumb-tack 


Ambac in the 
ea ‘channel prevents, 
pets ares the lead sliding 
the blunt end of the pencil between the 
lead and the wood. Be careful not to 


place it between the seams of the wood, | 


because it is apt to split the pencil. 
‘This is a simple stunt, but one well 
worth knowing. 
0 


Fopwar ocwnce s1uvmay 


Electricians’ Knife 
Scissors and Tweezers 


We can meet dealer’ demands at once 
‘and offer attractive quantity prices 
We for deen 


SOLDEMALL CO., Dept. © 


Siemens 
WITTE ENGINE WORKS 


Seal rene 
Blane, ‘tats hoope, 


| Istreted Books Describing Uses, FREE 
American Steel & Wire Co. ™“aatceist®** 
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How Make a Salt -W: 2. 
oe en We! ~=Nine-Foot Saws Running 


SALT-WATER aquarium should 130 Miles an Hour 


be made from one piece of glass. 


No one had ever builta But two such saws were 

saw nine feet in diameter. completed and installed in 

fielowster’ sqoriaa.” The betioc: Tt took 80 years’ experience the Coats Shingle Mill at 

receives a few inches of beach sand or and unlimited courage to Hoquiam, Washington. 

pebbles, according to the character doit. Men whowere sup- Before a large gathering, 
of the creatures to be introduced. d be fe 

ee cereateres 70, Demo, posed to be saw experts many of them intensely 

not discolored or dirty. said: skeptical, the saws made 


‘ter is procured from the their initial run, 


- “You can make a saw as 
une eee big as that, but the strain And they ran perfectly! 
Sodium chloride | 2.08 per cent. will be too great; no man- ‘The skeptics became enthu- 
Magnesium chloride 0,32 per cent. drel would hold, and 63 siasts as the gigantic saws— 
Serene hese & inte square feet of saw surface the biggest in the world— 
Calcium sulphate 0.15 per cent. couldn’t run straight and slashed through giant logs 
Although sea-water evaporates, the true at the tremendous with a swift, clean cut. 

salts remain in the solution, and if speed demanded.” 


It was the obvious thing 
for these saws to bear the 
Disston name, to be of 
Disston-Made Steel and 
made by men whose lives 
and whose fathers’ lives 
have been given to making 
Disston Saws, 


HENRY DISSTON 
& SONS, Inc. 
Philadelphia, U.S. A. 


I placed in a strong light, the water 
inthe aquarium will turn green 


evaporation is prolonged, the salts in 
the water become so concentrated that 
life cannot exist in it. It ean be seen 
how essential it is that the original 
proportions remain constant, there- 
fore fresh water is added for all that 
which has evaporated. And, in order 
to keep the concentration as uniform 
as possible, the height of the original 
sea-water is marked when it is placed 
in the aquarium. 

‘Then fresh water need only be added 
whenever the water sinks below this 
mark. 

For aeration, use the green Ulea 
commonly known as sea lettuce. 
‘This is the most satisfactory marine 
plant as well as the most easily ob- 
tained. It does well for many months, 
but it must finally be replaced by fresh 
specimens. ‘These plants are placed 


near the surface of the water to a 
depth of Sor 6in. This allows a small, 
clear space near the bottom of the 
aquarium for a few marine animals. 


Be careful not to overstock the salt 


To SAWS AND TOOLS 


prevent the fouling of the water. 


Use Machines 
like Good Tools 


However fine tbe tool 


fou may be using, your 
ye vatches the the peiral 
and by that you make 


expert use of the tool. 

Much the same with a 
machine:—when you ean watch 
the results of its working, you 
can run it efficiently with an 
expert control of production. 

Just as your eye guides you 
in ‘the use of a hand-tool, the 
records of 


ROOT 


COUNTERS 
guide you in machine operation 
—-by registering the amount 
of work and the variations due 
to mechanical causes or oper- 
ating-methods. 

‘The small Revolution Counter below 
registers one for a revolution of a 
‘halt eordng » machine operation. 


‘als this counter i 
hurt: te emchaniom wil stand 2 


‘most adaptable 


tracts Price $20, 
(Gat weary al 
ick Rotary Ratchet Coun- 
for the larger machines, 


ter below 
uch as punch presses and metabstamping 
machines, where a recprocaling movement 
indicates an operation. 


Regiters one foreach throw ofthe eer nd 
seh bck to ro any ur by tring 
{eb ones round. Supplied with fom foot 
teen fra, at eu Pie 
to dicount. (Calle then 16 sla) 
There’sa Veeder exactly suit 
Able for the type of machine 
Jou're interested in write 
Tor new ilustrated “booklet. 


The Veeder Mfg. Co., 
44 Sargeant St., Hartford, Conn. 


Popular Science Monthly 
Have You a Step-Saving House? 


The Popular Science Monthly will pay 
ninety dollars for the best answers 


OW do you save steps in your home? What arrange- 

ments or what appliances have you made that save 
time and reduce work that would otherwise have to be 
done by hand? 

‘The Popular Science Monthly wants to know just what 
practical and useful things can be constructed to make 
every house a step-saving house. For instance: a con- 
cealed laundry chute would interest us, if it weren't so 
old; a space-saving cupboard—another old one. No 
patented or marketed appliances will be considered. 

The Popular Science Monthly offers three cash prizes— 
a first prize of $50, a second prize of $25, and a third 
prize of $15—to be awarded in accordance with the rules 


set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of step-savers and 
time-savers, but only one method 
can possibly win the first prize, 
only one the second, and only one 
the third. ‘The contest is open to 
everybody. 


(2) The method must be shown 
clearly either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the writer's idea very 
clearly. ‘The contestant's name 
and address should appear on each 
sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
‘on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and deserip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5 p.m. 
on Friday, December 31, 1920. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 

uz 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best method for 
saving steps in the house. 

‘The second prize of $26 will be 
paid to the contestant who sub- 
mits a method next in merit 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in mer 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the methods which win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
Fight to publish meritorious manu- 
scripts which do not win a prize. 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(8) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the Step- 
Saving House, Popular Science 
Monthly, 225 West 39th Street, 
‘New York City. 
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JOHNSON'S 
CARBON 


[1s carbon that steals away the power of your engine—causes that knock 
—and retards hill climbing. Cleanliness is the secret of a powerful motor 
that will take hills and pull through mud and sand on high. 


Johnson's Carbon Remover is the easiest, cleanest, safest and most satisfactory remedy 
Tor carbon, _ It will save you $3.00 to $5.00 over other methods and without laying up 
your car. "No experience or labor required for the use of Johnson's Carbon Remover—you 
can easily do it yourself in ten minutes—without even soiling your hands—and the cost is trifling. 


Prevent Carbon Accumulations 


‘You can keep your motor snappy and full of “pep” by preventing the accumulation of 
carbon, Don't wait until y is choked and caked with it. Use Johnson's Carbon 
Remover every 500 miles, then the carbon is removed when it is soft and powdery, el 

grinding of valves and keeping the motor always clean. Half-pints—75 ct 


Johnson’s Car Savers Will Keep Your Car Young 


‘The depreciation your car suffers depends I:rgely upon yourself, If you run it without 
any attention you sell at a big loss. But with a little time, care and JOHNSON'S CAR 
SAVERS you can cut the depreciation in half, There's a JOHNSON CAR SAVER for 
‘every purpose—no experience is required for their use—and they can alll be applied by the average motorist 
with perfect satisfaction. 
Tohnson’s Radiator Cement seals leaks in two to ten Johnson's Cleaner—will remove scum and grease and 
ihinuter “in lus form nnd enay to ust. “Haltpints hake body, hood and fenders look like new Halt ib. 
“fo cla, in US. East of Rockiea ‘canst ce in U.S. Bast of Rockies, 
sinson’s Black-Lae—tho parfect top dressing. Ei Johnuon's Propared Was-for polishing body, hood 
e rica in fifteen mingtes—-is peranent, and fendere “fe preserves the varnish and provecta ft 
From the weather. Half-pinte 50 eta in U.S. East 
iS. East of Rockies, of Rocks 
Johnson's Auto-Lak—enables you to revarnish yout Johnson's Stop-Squenk Oil_a wonderfol spring Iubri- 
Zarone day and-arive ie the exte Pinte $L00 in Zant’ Reduces the, bability "of spring” brea 
Uist Bast of Rockies, lal pinte-"38 cls: in U. 8: East of Rockies 
Insist upon your dealer supplying you with JOHNSON’S CAR SAVERS. Don't stock 
or use unknown brands. "Write for our booklet on Keeping Cars Young—it's free. 


$. C. JOHNSON & SON, Racine, Wisconsin, U.S. A. 
‘Canadian Factory—Brantford, Ontario 
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THE TURKISH CIGARETTE. 
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Mrs. Fox was bragging one day about the large number of 
her cubs. 

“How many cubs do you bring into the world at one 
time?” she asked the Lioness. 

“Only ONE,” replied the Lioness —“but it’s a LION,” 


MURADS COST 20 CENTS for a BOX 
of 10—BUT THEY’RE MURADS! 


MURADS would be lower priced if we left out all or part 
of the 100% Turkish tobaccos of the purest and best varieties 
grown—or if we substituted inferior des of Turkish tobacco. 


But they wouldn’t be MURADS—they’'d only be Fo» 
“Judge for Yourself—!” 


Sorgagyros 's 


» Either at home or at the opera 
you hear the greatest artists 


When you hear the greatest artists in your own 
home on the Victrola, you experience the same thrill 
| of delight that comes when attending their actual per- 
formances. You hear the same famous artists just as 
they are—just as they want you to hear them—when 
you play their Victor Records on the Victrola. The 
Tecords made for the instrument. The instrument 
made for the records. 
Victrolas $25 to $1500. Victor dealers everywhere. 

New Victor Records demonstrated at all dealers on 
the Ist of each month, P 


VICTROLA 


Victor Talking Machine Co. 


Camden, New Jersey 


